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Since our Jast issue there has been a further modification of prices for 
gas by the different gas companies. 
The first change was made by the Manhattan, who retaining their sche- | 


dule of former prices, for quantities belew 25,000 feet per month, announced 


it the price to consumers of from 25,000 to 50,000 would be $1.50 
from 50,000 to 100,000, $1.25; and over 100,000, $1.00 In a few days after 


the other companies came down to $1.50, for bills under 25,000 feet ; $1. 
or amounts between 25,000 and 50,000 feet ; and $1.00 for over 50,000 feet, 


these latter prices are offered by the New York, the Mutual, the Municipal | 


25 | 


| words, 


| sumers, provided, 


| prevent any company 


by issuing a circular in reply to statements made in one of the circu- 


lars issued by the Municipal Company, which appeared in our issue of July 
16th. This is al ry well the companies to deny statements made by 
each other, simply to make the ‘‘ record” straight ; but it does not really 
affect the general consumer to any great extent. What he looks at is the 
price—the amount of the His gas may smoke, it may smell bad, he 
will even admit that it is rank poison, if it escapes, still he will say—‘ I will 
e that it does not leak. I will take the chances of the blood poison that 
ensues, if it does leak, if I get gas at a lower price.” It is a matter of 
dollars and cents to him, and he rather chuckles to himself at the idea that 
perhups he is ‘‘ getting a 1” of the gas company by getting his gas for 
| less than cost. Where this will end does not yet appear. Certainly, lower 
prices will not result in dividends to any large amount. There are many 
rumors afloat as to the inducements beld out by agents to secure customers 
for their respective compat These are, of course, denied by officials, and 
but little reliance can be pla mthem. As a matter of caution, however, 
to all concerne d, we would re mind the companies that they are under legal 
restraint as to prices, as shown by the following extract from the Laws of 
the State of New York, session 97tl S74 Chapter 194. 
An Act to prevent extortion by G Companies in the Counties of New 
York and Ki P l Aj 17, 1874, 
The people of Stat New York, represented in Senate and Assem- 
bly, do enact as follows 
Sect. I. It shall not be ful for any corporation engaged in the man- 
ufacture or sale of gas in the counties of New York and Kings to charge a 
greater sum per thousand feet for gas supplied to one consumer or class of 
| consumers than other consumers, but the rate shall be uniform to all con- 


nevertheless, that in this 


Act contained shall 
from charging city or village municipalities a less sum 


nothing 


than may be charged to private consumers or from making a special rate 
| for any building, used f{ haritable, public or recreative purposes, nor 
from charging a reduced rate to those consuming large quantities, provided 
inall cases that the charge per thousand feet to those consuming equal quan- 
tities shall be the If any corporation shall violate the provisions of 
this Act, such corporation ill be able to pay a penalty of $50 for each 
thousand feet so overcharged to be recovered in an action by the person or 
persons against whom such overcharge 1s mad 

$ II, This Act shall take effect immediately 
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PETROLEUM MARKET FOR JULY. The only other matter of business that was presented for considerat 
was a report by Mr. A. B. Slater, upon the results obtained from using A} 
a . ’ » ] } 
“ i 1 | retorts, as compared with those from the smaller ones ordinarily 1n use, 
The great activity in the drilling well department, which hass been 80) 44) stater explained that he took the years 1875 and 1876, omittin, 
apparent for the past two years, has seemed to have spent its force, judging and ’78, because during the former he was working under the same AL 
from the results of the month under consideration. | 


We findad ; tions, using coke fires, with which the latter tests were made ; while i “oe 
e find ¢ ‘crease ' ber of dril er wells, and wells completed ;: tat : 4.4 ae : dsel 
We fine a decrease in the number of drilling wells, and wells complete: and ’78 he was burning tar, and hence his conditions would be somewliat 
also in rigs erected, 
TY | d a l the dail 1ucti changed, aver’ 
1¢ number ry »s has increased, an ‘daily averag ‘“odue se . . v4 

e¢ number of dry holes has increased, and the daily average production | Mr. Slater submitted the figures for the use of the members, and for dis 














of new wells has decrease ‘ , . . . per 
bs decreased. as ; é cussion at a future meeting. After this the meeting adjourned. oe 
rhe daily average production of the entire oil fields has increased only : 
202 bbls.; against an increase in June of 2,793 bbls., and 11,664 since the ‘ » af : - — 
4 s # = cle ni 
commencement of the present year. o = 3 - = o And 
3 . + —. i on = wal 
Che outlook for less production and consequent better prices, is mor = © > ¢ > © val 
favorable than at any other period within the past year. oO S : =] 2 = ot 
The indications are that the Bradford district has reached its maximum oa ; . ot ae a+ 5 2 Suet 
, , Z eS ee S <a 3 a : 
production, while there is no other known field to increase the present pro- 5 = = = - = ~ bar = a a = to tl 
5 = ° SS, ge es sen oes 1% ; = 
duction or even to keep it up to its present limit.—ASfowell’s Petroleum | . = oS + SS A ff - a und 
~ ° is . ° e5 > — - 
Reporter. “se = SS ie Ss = 
. P : : : ‘ . chea 
43 . £ & : : = 
" x x ~ = ° a 3 t 
OrrFiciau Report. 2 oa ¢ 8 % 3 5 its p 
* — om ~~ ° 4 
" s o Mm “ ; : “a 
The Semi-Annual Mesting of the New England Association of | = A > a = I 
~ ~~ t~ pe ~ 
Gas ¥ngineers. . > eee peor 7 we M 
7. = «ee Ro ee ae ee c ™ = 
a Ss = 8 r) rz 5 vy : = : we pre s 
5 mm 2 ae oi ° = 
The Semi-Annnal Meeting of the New England Association of Gas Engi- | > a SS es Soa tS = es wh 
> rm 1 qs ~“) ain ar aa ets i s. = = P g 
neers was held on the 13th and 14th of August. The Association, with their S oS oo = : ‘ 
‘. 2 . | : ° : — ~T 
friends, twenty-seven of whom were ladies, met at the Narragansett Hotel, . : 3 : : . peri 
= 7. = ~ : : ~ icl 
in Providence, on the morning of the 13th, where they were received by the | = $s = s 9 : = © ign 
, . , * = aa ar s se: 
Committee in charge, which consisted of the President, and Messrs, A. B. a r = Ss & & : : : = _— 
Slater and W. A. Stedman. At10a4.M., the entire party proceeded to the | 2 L o oe gs : : > 8 boil 
City Hall, where they were received by Mayor Doyle in a most courteous | cat wl na . s ~¢ . «A = =z = of c 
oS : vie) Z a if 2 32 = 3 = a = att 
and friendly manner, and were shown through the entire building which is | b ek a 5 —, sada 
. | = i = = ~ aon = 
> = Pe = > Rs ne = a lk 
one of the finest in the country. > = es oe ee SR ed i = bias 
: f < ~ — oa Bae 3 © mn 
Having spent about an hour in the City Hall, the ladies of the party took | = o = = & pH t 
a boat for Rocky Point direct, while the members visited various points of | $6 3 ai: a of sl 
~~ | | 2 fae Gs at < 
interest. The large dome-covered holder, with its pretty grounds, neatly kept | qs 8 _f 2 ws 
. . . m . : oe = = @ & ) 
and filled with flowers was inspected. The works known asthe ‘‘ South sta- | : z . 2 > a o but 
. ” * a , = a - 2 6 2 2 7 
tion” were next visited. These are the works built by an opposition com- S 5 8 < o> Git of t 
P ’ . . 5) o . 3s HM - ¢ a 
pany, which the Providence Gas Company purchased last year. Neatness, ~ 4 oe 2 2° 4 5 arp 
order, and an abundance of flowers prevailed here. The process in use mS 43 bs g 2 Lees eral 
; ‘ - : oe -My ooh) ie ‘ z a hy 
here is not the same as that practiced by the company who originally built | 72s e&@ 8 @ oo, = 8& 
: OS, ? ‘ C © = s = so - oa 1. 
and operated the works ; but the gas is made from coal and naphtha is used | ae oe 2 2% sini 
P r Lal m= —~ = os 5 
as an enricher. Here was found a retort-house floor paved with wooden a 3 & © Pe “ wp by 
‘ ; ; : a 2 s 5 3 an 4 
blocks ; from its appearance it might be judged that wood does not make 2 4 ~ Ss aoe & « es 
. : "0 on c . = 2 o & nto 
the best floor for a retort-house. a = =-— os a es ee 
From these works the party were driven to the ‘‘ West station,”’ where the Bony a re ll BAe “om 
‘ . he ‘ a= — Ss ~ art 
time was spent in examining the works and apparatus until 1:30 Pp. m., when P. wey £6 & - = Com 
Ride Oo yO a 
the party took a special boat for Rocky Point, where all sat down, at half- ; 
past two, to ‘‘shore dinner,” as it is called, which consisted of chowder, T = i B 
‘ ABLE IT, tee 
clams, fish, potatoes, green corn, and water melons ; although not the neat- by | 
est style of dinner, it was pronounced very good of its kind, and would have — — ea cs oe bs pre 
been more satisfactory if the service had been better. Charge. Yield per Yield per Candle —_ 
In the evening, at 8 Pp. M., a business meeting was held, the President in DatE—1879. Pounds Bench. Pound. Power. 
en sae 3 Cubic Feet. | Cubic Feet. ne 
the chair. The matter of tabulated statistics was taken up and discussed, | __ —_ as a A OS . x, 
and, in a very short time, a most satisfactory result arrived at. The Secre- not 
tary explained how many had answered the questions sent out, and the difti- Daly 26.00.0000 + seeeeeeeeees 440 79,000 4.98 age sul 
ailtes antienttianin® tn ous sa oe ; : , ; July 27..... piaceuann 427 75,000 4,88 17.35 far 
= — a getting —— returns made under the action of the | July ae aaa 22 75,000 1.93 17.29 t] 
Association last winter ; and it was moved that the action of the Associa-| July 29......... 74,000 4.77 17.66 — 
tion, at the last February meeting, on the subject of statistics, be rescinded, | July 39...... OU, GUO 5.06 17.17 = 
a ee cit  eneanniiind 1 os ge “eer : | July 3 ahs 80,000 5.04 17.23 ‘ 
1@ motion was se onded, anc unanimously a opted. Full verbal report | > SY SRNR SRR 79.000 4.98 17.01 
was made by the Chairman of the Committee on Statistics, explaining the | Aug. 2..............c00000 81,000 5.01 16.88 twe 
obstacles and difficulties that had been experienced in obtaining full returns, | Aug. 3- 83,000 5.12 16.91 tha 
. : : ’ : : i a: 80.000 4.98 Sunday. ; 
The Committee felt the great importance of making the tabulated statement Ane: Sani « exaveenceunasanes oe on an) = OE 17.08 ACh 
eee . 3 : AUQ. Oveccceceseees iw wens oo dis 0.20 4 Ue 
full and explicit in every possible particular, and asked the Association to | 
take such action as would enable them to proceed and secure full returns} ._.” a ey : tne > 
f ae | ie sibl : I ; ‘ Lipo Special bench. standing alone, built for 60,000 cubic feet per day. Large re- Bu 
rom every me mber where possible, After discussion, and the offering of | torts. 10 ft. 3 in. long inside ; four feet of back end is 36 in. wide; front part, bri 
several motions and amendments, which were finally withdrawn, the follow- | 15 in. by 26 in. by 6 ft. 3 in. Retort floor surface, 26 sq. ft. Cuke consumed t 
. * - 9 mW a 4 90° 7.1 . 7. qu 
ing resolution was offered by Mr. Cabot : Resolved, That the Committee on | &4%4! to about 33 per cent. of coke made. 
. 4 Lec 
Statistics be directed to send circulars to each member, asking him to com- The night was spent at Rocky Point, and at 9:30, on the 14th, the party slal 
plete returns already made, or to make returns, where not made, with the! embarked for Newport. Here they were driven in carriages to the various in 1 
understanding that copies of the same, compiled and tabulated, are to be points of interest, after which dinner was enjoyed at the Ocean House—a . ter 
furnished to those managers of works only who make returns - provided special dinner having been prepared for the Association at 1 o'clock, to up 
that any manager not making a return may be furnished with a copy of the | enable those members desiring to do so to reach thier homes that evening. fro: 
tabulated statistics, upon a written application for the same to the Secre- | Most of the members returned by the various routes leading to their homes the 
tary, and that a list of those so applying, and furnished, shall be read to the | well pleased with the excursion, It was certainly very enjoyable, and in | 
Association at the annual meeting in February. doubtless the fact that so many ladies were present conduced very large : 
: } I J ny 
Moved by Mr. Cabot; seconded by Mr. Gerould; adopted unani- ly to make this one of the best semi-annuals the Association has ever we 


mously, | held, Gero, B. Neat, Secretary. 
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From the ** Journal of Artificial Light. 


Annual Meeting of the North British Association of Gas 
Managers. 





Mr. William Young, of Clippens, struck the key-note of a truly scientific 
disenssion on the elimination of sulphur compounds from illuminating gas 
Hitherto these compounds have given vreat trouble, and have battled almost 
every attempt to extract them from the gas. By a series of beautiful ex- 
periments performed in the presence of the audience, Mr. Young illustrated 
the wonderful power possessed by a volatile hydrocarbon fluid recovered 
from the waste shale gases in eliminating the objectionable compounds 
And he showed that not only does it have this power, but that it acts as a 
valuable carburetting agent, and materially adds to the illuminating power 
of the gas, which it at the same time purifies. In fact, the process pro- 
posed by Mr. Young gives a value to gas distilled from ordinary coals equal 
to that obtained from rich ecannels, and this, too, at a cost considerably 
under that paid for the scarcer, dearer, and richer coal. The adoption of 
such a process will, we are certain, enable companies to supply gas at a 
cheaper rate than they can possibly do at present, and thus they will add t 
its popularity as an illuminating agent. 


THE ELIMINATION OF SULPHUR COMPOUNDS FROM ILLUMINATING GAS, 


Mr. Young said—It will possibly be in the recollection of most members 
present that on the occasion of the meeting of this Association in 1876 I had 


the honor of reading before them a puper on the utilization of waste shal 


gas. Among other modes in which it could be utilized I referred to the 


condensation into a liquid form of the volatile hydrocarbons diffused through 
such gas. This liquid would represent 80 per cent. of the total light-giving 
constituents in shale gases, could be easily transported, and from its own 
boiling point could be readily diffused through a poor gas for the purpose 
of conferring upon it increased illuminating power. I further drew your 
attention to the remarkable affinity for sulphur compounds possessed by the 
volatile fluid recovered from the gas, 

To-day I propose to resume that subject, more particularly with the view 
of showing you that this fluid is not only a valuable carburetting agent, and 
at a comparatively tritling cost increases the illuminating power of poor gas, 
but that it may also be made a valuable purifying agent for the removal 
of those sulphur compounds which are insoluble in water, and which ar 
at present removed only in part, and that at great expense and with consid- 
erable diffieulty. 

The processes hitherto adopted for the removal from coal of these sulphur 
compounds may be divided into two classes, that in which they are removed 
by chemical affinity, or by causing them to combine with a substance having 
an affinity for them, such as by passing ammoniacal gas in a caustic state 
into the coal gas in the hydraulic, and subjecting the whole to condensa- 
tion; or second 


using the hydro-sulphide of one of the alkalies or alkalin« 
earths, Hydro-sulphide of lime has hitherto had the preference, and 
is employed, as you are aware, in the ordinary dry lime purifiers, 

By the second class of processes the sulphur compounds are decomposed 
by heat, either in the presence of water vapor or hydrogen gas, the sulphur 
present being in both cases converted into sulphuretted hydrogen, which is 
removed either by lime or by hydrated oxide of iron. 

The second class of processes failed in practice from the difficulty of heat 


ing and cooling such large volumes of gas, and the reason why the first is 
not so successful as it might be is explained by Dr. Odling in his lecture on 
sulphide of carbon to the British Association of Gas managers in 1872, in a 
far more perfect and condensed manner than is possible for me. I shall 
therefore take the liberty of reading to you the following extract from that 
most interesting lecture, He says: 

**T am now about to call your attention to the relationship subsisting be- 
tween disulphide of carbon (CS,) and earbonic acid gas (CO,). You know 
that when ordinary limestone is strongly heated it breaks up into carbonic 
acid gas or oxide of carbon, and caustic lime or oxide of calcium, 

CaCO,=Ca0+CO.,, 
But practically, at any rate, you cannot reproduce limestone or chalk by 
Instead of 
quicklime you have to use slaked lime or hydrate of calcium, and even then 


bringing together its constituents in the anhydrous dry state. 


the action takes place but slowly, unless you faciltate it by employing your 
slaked lime in a slightly meistened condition. And this is only one instance 
in mauy of the advantage, or even in some cases of the necessity of the in 
tervention of moisture where a soluble gas and a solid are required to act 
upon each other. Thus, with dry air and dry iron there is entire freedom 
trom rusting, but with the surface of the iron moistened an absorption of 
the oxygen of the air takes place, and rust is very quickly produced, But 
in 1espect of the re moval of disulphide of carbon from coal gas by means ol 
any chemical absorbed, owing to the insolubility in water of the disulphide, 
We gain nothing—probably we lose something—by employing our absorb- 





ent 1 | ) t i f the diffe Lithy removabl 
11} { { r { vail ourselves of in the 
uiily rel il l ind ammonia And of course this insolu 
k ft iter inteferes very se1 ly with the removal of 
its vapol by mea f rbents dissolved in water. and used in scrubbers 
r wet pur ed, already remarked But, despite the 
dittiulty e Ter t < ] ility In water, there are agents capable ol 
removing sulj e of carl fom coal gas, provided the gas is allowed to 
remain in tact th the for a sufficient length of time. 
‘I would r ‘ zain, of the analogy subsisting between sulphur 
X¥E \ ! for tanee, that chalk is called by chemists car- 
( ( m (CaCQ, Now there exists anothe) 
compound, « 1 | ts sulphoearbonate of calcium (CaCSs) ; and 


fealecium is capable of being produced by 


the act f rl wid s (CO,) on hydrate or oxihidrate of calcium 
CaO. H,O0 l lim so is sulphocarbonate of calcium capable 
f being pi wed | t tion of sulphide of carbon (CS,) on sul 
phydrate f i CaS.H.S), the chief constituent of the half fouled 
CaQO.H,O+CO Ca0.CO, or CaCO;+H.0. 
CaS. H.S-+-CS CaS.CS, or CaCs, +H.S 
“Ga 1e, 1 1a particular state of foulness to which TI shall refer 
more particul y ute r two, has the property of absorbing sul 
phide of ear ime has the property of absorbing carbonic 
acid ; though eve ler the most favorable circumstances the action is fat 
more sluggish, lf lg practice the circumstances never are so favor 
ible Wi the case of the disulphide that advantage 
from t y st absorbent that we are accustomed to avail 
urselve ic acid 

‘Furthle ist onic acid may be absorbed equally well by some 
t l f | b ydrated lime, so may disulphide of 
cal 1 be ¢ I 1 | othe sulphydrated alkali instead of 
by sulphydrated But it is obvious that the only sulphydrated alkali 
that car present compete in point of cheapness with sulphydrated 
lime is tl ydrat nia always existing to some extent, and capa- 
ble of | ! ted t large extent in gas liquor. Sulphide of ear- 
bon, then, ¢ t sulphydrate of ammonia (NH,.H.S)—more con- 
veniently re rc uphydrate of ammonia (NH,)HS—to form the body 
sulphoearb t f i NH,).CS;, analogous to sulphocarbonate of 

cium (CaCsS trietly to sulphocarbonate of potassium (K.CSy) 

two proportio fa . of potassium being equivalent to one pro- 
pol 1 

1) Odli v1 ts to the fact that to enable us to deal with 
suiphi le of ¢ { me m ner as with carbonic acid and sulphur- 
etted hydrog require a liquid which would dissolve the sul- 
pric f car} and wet t surface of the chemical absorbent, and 
thus serve bring about a union in a manner analogous to the 
water bonic acid and sulphuretted hydrogen, and 
tra rs 

\ } re clearly to t ‘cessity of having a sol- 

| vent for su f carbon to « leit to enter into chemical combination 
with a substan vil iffinity for it. He says: 

‘Tf we tak iecous solution of potash or ammonia, and agitate some 
disulphide of carl therewith, the sulphide of carbon being insoluble in the 
water 1S all t ii ted by the dissolved alkali, with which, indeed, it is 
scarcely brought int ‘t. But if instead of an aqueous we take an al- 
coholie sol lt] I pota Yr amt la, in which the disulphide dissolves 
readily, by the t of solution every particle of it is brought into contact 
with and acted uy by the dissolved alkali, And, indeed, if alcohol were 

las little costly as water, we should find no great difficulty in dealing with 
the sulphide of carl contained in our coal gas. * y , * Now, 
just as the y in removing sulphide of carbon vapor from coal 
gas by condensat a is there a difficulty in removing it by washing. 
| Indeed, it is s« l i water that we have no chance whatever of effect- 
ing its removal by scrubbing the gas by water. But sulphide of carbon, 
though insolubl water, is capable of mixing in all proportions with alco- 
hol and ether Jf 1 pour into this cylinder of alcohol some disulphide of 
| carbon, the greater part of it disappears before reaching the bottom, and 
the whole of it disappea fter a moment’s agitation. This solubility of 
the dais iulpl ie 1! hol S tal advantage of by chemists when they 
wish to subject it to the action of chemical agents, and more particularly to 
the actio P| 

Now, | } n that this volatile fluid we have exactly what 
is indicated required by Dr. Odling to enable us to free our gas from 
sulphur compounds ; for, as I shall endeavor to show you, it possesses both 
the power of d sulphide of carbon vapor very freely, as also the 


power of disolving ammoniacal gas in a similar way to alcohol. It has, 


| further, this alvan‘age, that it is low in price, and that the portion which 
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must, from its volatility, pass away with the gas, serves as an enricher or | not necessary that the fluid employed for bringing about @ ution 
unprover of the illuminating power. gas and a solid, or between a solution of a chemical and a gas, be a 

I have here a test tube, such as is used for testing the condensation by for both. In a great majority of cases it is found more important tl 
bromine, the bulb of which I will fill with the gas supplied to the room. I fluid be such as to dissolve the gas and reduce it to the liquid state, as 
will now add a little sulphide of carbon, and shake or mingle the gas and it this state it can readily combine with another liquid holding in 
together. The vapors of the sulphide of carbon are thereby diffused tion the chemical substance with which it is desired to combine tli 
through the gas, and you observe that on removing my finger the water is or the solid substance being melted with the solvent of the gas, it 
considerably depressed in the tube, due to the increase in volume from the |as the medium for reducing the gas into a liquid, and transferrin 
diffusion of carbon vapors. I will now add a little of this volatile fluid re-| to the solid with which it may enter into combination and assume the s 
covered from the waste shale gases, and shake the whole together, thereby | form. 
bringing the sulphide of carbon vapor into contact with the fluid. On re- Now af present, as you know, hydrosulphate of lime is almost unive? 


moving my finger under waiter, you see that it immediately rushes into the | employed when the sulphur compounds are removed from the gas. It 
tube, and the gas assumes nearly its original volume. I say nearly, for the | be evident to you, therefore, that to wet the lime compound with the 
volatile fluid itself has given off some vapor, but the difference is solely due | would have the effect of bringing about a rapid union between the sulp) 
to the vapor of the hydrocarbon fluid, and not to the sulphide of carbon | compounds and the lime salt, as the fluid would dissolve the sulphid 
remaining ; but that the vapors of the latter are entirely absorbed is proved |carbon present in the gas in the gaseous or vaporous form, and bri 
by filling the bulb of this second tube, which is similar to the first, with the |ing it into such close contact with the hydrosulphate of lime that 


same gas, when you see that on adding the volatile fluid from the waste | chemical affinity would come into action, and the sulphide would combi 


shale gases and shaking as before both have the same volume. This vapor, | with the lime salt to form the carbosulphide of calcium, The wetting 
however, a8 I have already indicated, would not be lost, bat would have this | the hydrosulphide of lime could be accomplished by spraying the flui 
effect—that the illuminating power of the gas would be increased at a} through the gas as it enters the purifier by a jet of compressed gas, or tli 
smaller cost than from any other source ; and were it desirable to employ | fluid might be sprinkled over the hydrosulphide of lime by a pipe pass 
such a hydrocarbon fluid as would not, or only appreciably, volatilize | through the purifier cover. 


into the gas, such a hydrocarbon can be easily obtained, and at a very low Should it be desired to employ the hydrosulphide of s« dda in place 
price, lime, then, that salt being soluble in water, it could be used as a waterin 


We see, then, that this fluid has the power of dissolving sulphide of car-|solution combined or mingled with the hydrocarbon tiuid, and the whol 


bon vapors. Let us now see how it behaves with ammouniacal gas pumped through an ordinary scrubber, when the hydrosulphide of soda 


I have here a strong solution of ammoniacal gas in water. I will pour | got saturated with sulphide of carbon it could be separated from the fluid 
over it a quantity of the fluid hydrocarbon and shake the two together. | and the sulphide of carbon recovered by adding a strong acid to the soda 
The water and fiuid, not being mixable with each other, separate at once in | salt. 
standing. I will now decant a portion of the hydrocarbon fluid, and pass it But gas contains many other substances having sulphur in their comp 
through the filter paper to free it from any mechanically suspended matters, | sition besides sulphide of carbon, and which the hydrosulphide of th 

Now, you all know the affinity of water for ammonia, and yet you see that | alkalies does not remove, but which this hydrocarbon removes readily 





this hydrocarbon fluid has been able to deprive the water of a portion of its |} This fact has been observed long ago; for when a hydrocarbon fluid was 
ammonia, notwithstanding its affinity for that substance ; for it alone gives | 
evidence of the presence of ammonia on this tumeric paper by changing | was obsered that however pure the fluid hydrocarbon might be from sul 
it brown, and this red solution of litmus blue. I have here also a dilute phur compounds, when put into the lamp to be carburetted, there was 
solution of sulphuric acid, of such strength as is used for testing alkalies. | always left a dark residue having a most abominable smell, and which, whe 
I will add some of it to tne ammoniacal fluid. You will observe that it | distilled, gave evidence by lead paper that it contained sulphur in its co1 
takes some considerable quantity of the acid solution to neutralize it and | stitution. And you have all seen the hydrocarbon fluid which collects in 
change the litmus again red. drip boxes and on the surface of the water in the tank, which, as yo 

The quantity of the ammoniacal gas which this fluid can dissolve from | know, has a most offensive smell, and which contains sulphur in its consti- 
such an aqueous solution of ammonia I have found to be about twice its own | tution. 


employed for carburetting the gas used in the street lamps of London, 


volume. : Just as we at present employ water to absorb ammonia from our gas, so 
We have, therefore, in this ammoniacal hydrocarbon fluid a substance | we might also employ this, or a similar hydrocarbon thuid, for the absorp- 
which would both readily dissolve the sulphide of carbon in the gas, and | tion of those sulphur compounds which escape other modes of purification. 
also combine with it. So soon as the fluid approaches saturation with sulphur compounds, it 
With reference to the mode in which such a hydrocarbon solution of am- | would become necessary to treat them for their elimination either by fra 
monia might be applied, I need scarcely make mention of them, as there | tionally distilling them and removing the portiun containing the sulphur 
are such a number of ways which will suggest themselves to you—such as compounds, or by simply distilling and treating the distillate with suit- 
using one of the ord‘nary scrubbers through which to pass the solution, or | able chemicals (acid and alkalies), or by distilling them and subjecting 
the solution might be used in the ordinary wash-vessel, when such would |them to the vapor of water or hydrogen gas at such a temperature as would 
be available ; but in practice I am of opinion that it would be best applied bring about their decomposition, which would, to all intents and purposes, 
after the gas had undergone purification from carbonic acid, as the gas | be a modification of the second set of processes referred to in the early part 
would combine with the ammonia to form the oxycarbonate, to the exclu-| of this paper, and which would be practicable from the small quantity of 
sion of the sulphide of carbon, The separation of the sulphocarbonate of vapor requiring treatment compared with the gas from. which the sulphur 
ammonia fcund in the solution of hydrocarbon fluid can be readily effected compounds were derived. 
by simply bringing it into contact with water, which would dissolve it out ; All the hydrocarbons, such as those distilled from wood, tar, ernde or 
and, as the fluid is much lighter than water, it rises to the surface and can palm pith, bitumen, and coal tar, have the property of absorbing those sul 
be easily decanted, to be again saturated with ammoniacal gas to be re-|phur compounds; but there are none of them possessing so many necessary 
employed for further treating the gas. characters as this fluid or analogous fluids denved from petroleum, First 
As you are aware, the affinity of simple hydrated alkalies for sulphide of | and primarily, these are lower in price—the present cost being 3}d. or 4d. 
carbon is not nearly so great as for the alkalies after being uniled with sul-| per gallon; secondly, they are largely composed of paraffin and other 
phuretted hydrogen to form hydrosulphide of the alkalies. Now it so| hydrocarbons which are not themselves acted upon readily by such chem- 
happens that this fluid also freely dissolves hydrosulphurie acid. I have | icals as might be employed for the elimination of the sulphur compounds ; 
here a portion of the fluid saturated with that gas. You see that on com-| and thirdly, they can be had in large quantities. 
mingling it with the salt of lead in this test tube the black sulphide of the However, should this mode of purification be practically adopted, and any 
metal is at once formed, and in great abundance. I will now mingle the | difficulty experienced in obtaining a supply of hydrocarbon fluid, the naph- 
ammoniacal solution with the hydrosulphide solution, whea there is at | thas distilled from the tar could be easily employed, thus affording another 
once a combination between the alkalies and the acid gases in solution. | proof that in the crude gas itself we have present all the materials necessary 
You observe that there is no evolution of gas, but that both gases, although ‘for its complete purification. Thus we have the tar to remove sooty mat- 
combining to form a salt, remain in solution. Therefore we have here the ters, and when properly applied the water would remove every trace ol! 
hydrocarbon holding in solution hydrosulphide of ammonia, which acts more | ammonia, the ammonia all carbonic acid and sulphuretted hydrogen, and 
energetically upon the sulphide of carbon vapor present in coal gas. the naphthas the other sulphur compounds—thus providing a gas whicl 
The hydrosulphide of the alkalies and alkaline earths is not soluble in | Would, so far as the noxious products of combustion are concerned, be 4s 
this hydrocarbon fluid recovered from the gas, and therefore we cannot | Wnobjectionable as the electric light. 
form a solution with lime or soda as we can do with the ammoniacal gas;| Mr. Hislop (Paisley)—I have listened with the utmost pleasure to the 
but chemistry teaches us that although it is an advantage, in all cases it is|paper we have heard read by Mr, Young, All the members of this 
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vapor of a very volatile fluid, only condensing to a liquid at 








rk out further in the same direction was not to bring in anything from an 
itside oilworks to accomplish the purification, but to manage to do all the 
to make the means of purification on the premises. It was at 
his point that 1 was interrupted. 

Mr. Young 


eing that both the hydrocarbon fluid and the bisulphide of carbon are 
1 


+ 


Mr. M’Gilchrist has asked two questions. First. he says, 


ile, and that the sulphide of carbon present in coal gas is in the vapor 


is or gaseous state, would the volatile hydrocarbon remove it? And if it 


vere absorbed or removed by the fluid, would it not have a tendency to 1 


volatilize into the gas along with the hydrocarbon fluid ? 


[ do not think so—at least, not if proper precautions are taken in the 


oceur when 


e fluid was employed as a simple absorbent, and without the simultaneous 


ippheation of chemicals, 


or instance, 
a temperature 


{40° or 50° below zero, and yet we can remove every trace of that con 


pound from our gas by the judicious application of water, and the volatile 
fluid boiling at 212° Faht. 


Of course, we know that in order to free our gas from ammonia, cari 


ist be taken as to the manner in which the water is applied—that is, that 


it be employed in a succession of scrubbers, or in one very tall one, the 
pure water being made to act upon the nearly pure gas in the last or upper 
portion of the scrubber, and the partially fouled water employed to remove 


aummonia from the gas as it enters the scrubbers, No doubt were we to 


ring the fouled water as it leaves the scrubbers into contact with the pure 
as as it leaves the same, the ammonia would revolatilize into and again 


utaminate the gas; or if the water employed to absorb the ammonia 


were allowed to rise in temperarure, it would either not so perfectly remove 


e ammonia, or the ammonia which it had previously absorbed would be 


revolatilized. 


In a similar way it would be necessary, in applying this hydrocarbon 
tuid for the remoyal of the sulphur compounds, to employ it in such a man- 
her as to bring the pure fluid into contact with the nearly pure gas, and the 


partially fouled fluid into contact with the crude gas ; and it would be fm 


necessary, as far as possible, to guard against sudden changes of tem- 


perature, for this would not only cause difference in the rate of absorption 


i the sulphur compounds, but wonld also bring about differences in the 


the ammonia present in coal gas is, as you are aware, the | 


: ) . = > i ee > * 
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\ssociation, as well as myself, are, [am sure, always satisfied when they iting } ‘ t t in the amount of vapor 
Mr. Young's name on the programme, for we are sure that we shall hay f the fluid d tha ~ 
t. ‘To-day we have not been disappointed in this respect. The sul As J employed not only 
hich he has so ably handled is one of great interest indeed—more so t I ip | just as watel 
friends across the border than to us in Scotland, where we are 1 ployed for 1, but it ca » be employed as the 
troubled with the bisulphide of carbou—but at the same time lint f i! pou lt hemicals having an 
i very valuable contribution to the science of gas manufact contact as to cause them 
Ll am sure we all feel very greatly indebted to him for it. No doubt tl \ sibility of revolatilization into the 
tL value of the agent Ly which th process of rel Ving tl 
le of carbon is to be performed will vary at different times, and it wi Phen, 11 rd to Mr. M’G second question, will not the fluid 
uitter tor those who are mere immediately in it to consider whet! t I | but to the condensation ot 
worth their wl to go to the cost of this material with the object t igl Paradoxical though it 
ving this much complained of impurity. I move a hearty te y appear, t this fluid at first both absorps hydro- 
ks to Mr. Young for his paper, ) f the is, but at the same time it gives 
Mr. M’Gilchrist—I would also thank Mr. Young for his excellent pape » t] r, fort e cause wl leads to 
there is a question or two which I would like to ask before the subject | the absorp nds, W 8 ble in, but differ- 
Lover. Ido not see that Mr. Young has clearly brought out ce nt in struct f my \ carbons contained in the liquid. 
) points in reference to the use of this volatile hydrocarbon. For, s At one of \ t k at Musselburgh, I drew atten- 
t the hydrocarbon fluid and the bisulphide of carbon are volatile, would » the fact that a t or hydroe Huid of a certain specific gravity 
they both volatilize and pass away with the gas together? And, 1, | had this effect when | t into contact with illuminating gas—that at 
d not this hydrocarbon fluid have an affinity for the hydrocarbons that w tel tul t ‘ I lating power ; and that on the other 
in the coal gas, and take them down in the form of liquid along with t l, at high temperatures, it ‘reased the illuminating power. But in 
sulphide of carbon, rather than to allow them to get away 1n a gaseous | reality, when first br rit { ntact with the gas, in botk cases it ab 
tate? ‘These are questions which I would like Mr. Young to answer, se sorbs hydroca there? ; y that at low temperature it absorbed 
r that on the occasion of one of our meetings, some two or three years wre of the hyd vay s usually present in cecal gas than it gives up 
, he showed by expe riment that the heavy hydroearb ms took down the ts oWD Vay} 8 cau g lnecti yf the illuminating power, At 
ht hydrocarbons. It seems to me that they would have the same effect | high temperatu t ther l, the reverse was the case, more vapor 
ere, Either Mr. Young was wrong when he spoke before, or he is wror of the fluid be y tilized than was absorbed. This, however, takes 
iw. The two statements seem to me to be contradictory. pia nly f for the pressure of the large quantity of hydro- 
ee age ; 
Mr, Aitken (Falkirk )—I have to say that this question of the purification | “’™VONS 500 ; of the vapor tensions Ol bse hydracar- 
of the bisulphide of carbon oceupied my attention last year, and I made a| 20M, b th of t present in coal gas and of the flu nhc drocarbon 
reat number of experiments, all tending in the same direction as Mr, | &™Ployed but t at} pounds, being present onl} ms infinitesimal 
ung has shown to-day, but these were interrupted during the fall of last | 4" ties, this b é hi s would not be brought about until the 
year with sulphur in another quarter—(laughter)—and I have not been abl hydrocarbon fluid w early all volatilized. and it would therefore continue 
get anything done to it since. Icannot say that my experiments were | t? ®)s rb sulphur compound ng after it had ceased to have any effect on 
lite as successful as Mr. Young’s have been. One thing ] was verv clear the hyd Te hoy rs t n the gas, and sul *h hydrocarbons as wonld he 
out, that lime did not take out the bisulphide to the extent that is s ip absorbed fr t B a rediffused throug! it, alter the s Uphue 
posed by our friends on the other side of the border. Indeed, if it does so mpounds had en separated either by distillation or by chemical treat- 
it is only to a very limited extent. One of the points that 1 really wanted to | et, or they could be otherwise utilized as solvents for other purposes 


When at some of our other meetings I referred to the removal of the hydro- 


carbon compounds from coal gas, and the consequent reduction of the 
illuminating power, I showed that the heavy or dead oils are the hydrocar- 
bon fluids possessing this power in the highest degree, and that the tars or 
other denser oils, whi acted upon the gas and deteriorated its 


luminating power were removed direct to the tar well, without any oppor- 
lization back into the gas of the absorbed 


hydrocarbons, wed that a volatile hydrocarbon fluid was 


diffused as vapor through a gas when brought into contact with it; but that 


when a denser or less volatile fluid was employed, the hydrocarbons were 


absorbed or removed trom the gas, 


hen, in reference to the remarks mad by Mr. Aitken anent the action 
of the hydrosulphide ne upon the sulphide of carbon, there can be no 
doubt whatever about the chemical fact that on bringing the vapors of sul- 


ybhide { Cyl ) ai to col tact W 
pl 


th hydrosulphide of lime, a union takes 


place . but perhaps 


the lime employed by Mr, Aitken in his experiments had 


been wet, which, as Dr, Odling in the quotation I have read to-day shows, 


retards or prevents the union of the sulphide of carbon with the lime com- 


> 


pound, But if the hydrosulphide of lime had been wetted with this fluid 


instead of with water, he would have found that the sulphide of carbon 


would have been removed and combined with the lime salt, to form the sul- 
phocarbonate of lime, 

In the Clippens works we remove nearly all the illuminating power from 
lissolving out the vapor with heavy oil, in the 


our waste shale 
manner which I have had the ple wure of describing to you at our previous 
meeting, We, 


works and tor use in the laboratory, an 


wwever, require a portion of the gas for illuminating the 
1 in order to fit it for such purposes 
it is necessary that the sulphur compounds be removed from it by the ordi- 


t illuminating power be conferred upon 


nary process of | trifica n. and th: 


it by diffusing through it a portion of the vapors of the hydrocarbons pre- 
viously removed by the heavy oil. 

A very convenient means of carburetting the gas was found to be by 
pouring through the plug of the purifier a portion of this fluid upon the 
material. Upon removing this purifying material after having 


found that it 


puriying 


een thus treated with the fluid, we contained many othe) 


ed hydrogen, possessing a most abomin- 


able smel so. indeed, that the men would rather come in contact 


with anything the purifying material when containi:4& 


the abominabie-smellng sulphur compounds, pome years ago the jdea 
‘ | 
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suggested itself to me of increasing the « ficiency of the ammonia refrigerat- | sible that it may meet with some residual unvolatilized pentane, and ; 


ing mathine by employing the ammoniacal gas after leaving the expander} light of the flame may be a little enhanced. We do not put this as 





in the refrigerating chamber, and on its passage to be absorbed by water, | jection to the pentane test; all we would say is, that the objections 
in order to bring about a further amount of cold by passing through a| appertain to candles will apply with equal force to the hydrocarbor 
vessel filled with a very volatile portion of this fluid. By this means I| which is really a candle test in disguise. Doubtless, as stated by Mr. | 
expected that the fluid would be diffused through the ammoniacal gas, and | court, the testing of gas by < idles is affected by causes, the influe 
that when that gas was condensed by absorption with water, the volatile | which the actual application of the method of average does not tend t 


fluid would also be condensed, or that, in other words, the tension of both} inate. Different operators, we know, have different modes of proce: 


1 


would be simultaneously reduced, and so bring about their hquefication. 1 | Se me, as Mr, Harcourt says, turn down the tips of the candles ; othe: 











was supprised, however, to find that, instead of cold being at first produced | the wicks. In this latter case, we hope they leave them burning for 
in the passage of the ammonia through the liquid, there was evolved a con- | consid li e before they in testing, otherwise great f} 
siderable amount of sensible heat, this being due to the abs rption of the | sure to be observed. Uniformity of usage with candles cannot be too ri 
ammoniacal gas by the hydrocarbon fluid ; and thus I observed that this| enforced on gas testers; and if that be followed, as Mr. Harcourt 
fluid had the power of dissolving ammoniacal gas, ‘*fairly concordant” results may be obtained. | 
Last year, when Mr. Aitken was experimenting upon the removal of sul- [t only remains to be noticed that the writer of this letter does not 
phide of carbon by means of the tars, he and I had frequent conversations | have the system adopted on his own responsibility. He wishes to h: 
on the subject ; and I believe that those conversations, along with the other | examined into and r ported upon by a body of experienced gas exami: 
suggestions which I have just enumerated, together with the reading of Dr. | who wil! inform the Board of Trade of the results of their examination 
Odling’s lecture and the difficulty of finding a market for this product, led inquiry. Such a Committee, we believe, has been appointed, and we gs 
me to give the matter closer attention ; and although, of ¢ urse, thie process | pres ntly know the resuits th V have arrived at. ‘ 
ra ‘ , aehie ‘ Tay 9 > one ( . | — “eo . . = 1 
has not yet had any practical application, I have thought it advisabl to} The following is the letter by Mr. A. G. Vernon Harcourt, one of 
bring the subject before you, for I am of opinion that it is most dé sirable | Metropolitan Gas Referees, to the Assistant Secretary of the Board 
that all such matters should be brought under the consideration of such | rade 
associations as this as early as possible, for the reby many minds are brought Sir : I desire to call the attention of the Board of Trade to the untrn 
to bear upon a, and, if there is anything in it, it makes much more speedy worthiness of the standard which is at present in use for estimating the 1 
progress to perfection than would be possible when confined to one mind, minating power of coal gas. 
and thus lead to the ultimate good of every one. I desire to obtain the sanction of the Board of Trade to the introduc! ‘ 
. ~wmwrty wv > 7 ro , annar . - r . ‘or a 1 le | > : fag? 
A hearty vote of thanks was accorded to Mr. Young for his valuable] a¢ the testing places established for testing gas supplied by the Gaslight 
paper. Coke Company, the South Metropolitan Gas Company, and the Commer 
. Gas Company, of a more trustworthy standard, 
(From London “ Journal of Gas Lighting.”} Fe Fig , ; , ‘ : 
. Under the Acts of the above-named companies, the Gas Referees 
The Proposed Substitute for Candles in Testings for Illuminating | wit] bing tl iaiteiiie wall lla San p 
charged with the duty of presen bing 1¢@ MAteriais and apparatus to be usi 
Power. : 4% PY h 
within the testing-places for testing the illuminating power of gas. So 
=) > ¢ . V 
r . > _— lafter my appointment, in 1872, as one of the Gas Referees, in the course 
‘‘Mr. A. Vernon Harcourt has written to the Board of Trade a letter| ~~ ¥ 8Pl ? 7 
: : ; | experiments upon the effect of heating gas, with a view to its purificati 
which has the appearance of being a private communication, but which has } - : I pl be | ( 
P . ; . from sulphur, the inaccuracy of the usua motometric process was brought ‘ 
been made a public document by being printed and circulated by the Board, wg : ~ a ! 4 
, «4s . . ; under my notice. In 1874 I began a series of experiments with the aim 
We searcely understand the position of his colleagues in regard to this mat- ‘ hich T] 1 wit] * 
- . . devising a more trustworthy process, which lave continued with occaslo! . 
ter. There are three Referees, whose salaries are paid by the gas compa-|“"*” er: v1 ; vies “4 
: . . : al intermission till the present time. 
vies ; two of these gentlemen, the Acts of Parliament say, shall form a quo- ' oe oo | 1 had is 
E : : ’ n the ‘<ourse of my experiments lave had occasion to make & ial 
rum, and concur in any recommendation and instruction, In the document “ 7 , * 
. . number of testings with candles of the kind ordinarily employed, and 
above referred to, however, which we are bound to regard as of some im- ; ‘les dif eae acael : : t] 
. , - with candles differing In cdlameter an 1n ie structure or reparation 
portance, the names of Mr. Harcourt’s colleagues do not appear. We are| a : pre . 
. : . oe . | their wick, but coming within the definition of ‘‘ sperm candles of six to th : 
obliged, then, to regard it as a private communication. Mr. Harcourt is ; 190 , ” 
: ay . 1 . , und, consuming 120 grains of sperm per hour, 
yery much dissatisfied with the candle test, and therefore is anxious to sub- | ?°""% ‘ As _ 
W., ; . | Fol e account of the results of these experiments, [ may be pr rmiutt 
stitute another which he considers more reliable and trustworthy. ‘I de ; 5 cra REA, ss lye 
. os . ‘ » > al a ; to reter to i papel ‘Ona New Unit cf Light. read before the Chem 
sire,” he says, ‘‘ to obtain the sanction of the Board of Trade to the intro- age : > “4s ) bi 
; 7 : ” , and Physical Sections of the British Association, at its meeting in Plymout 
duction at the testing-places”’ established for testing gas supplied by the]: ax: Se: 5 she ' ti 
, seo hse a5 =F in 1877, a copy of which accompanies this letter. 
Metropolitan gas companies ‘‘ of a more trustworthy standard, We may Py See ‘ fe 
- is , Willie! Che existing system of photometry attempts to neutralize the variatio 
stop here for a moment to express a strong opinion that the Board of Trace : . : . : iz 
: . on a a in the amount of light emitted by standard candles by using two ecandl 
have no power to change the standard of comparison. The Acts of Parlia-| . ¥ - : ' Pas ; ; \} 
1 . — simultaneously, and by extending each testing over a period of ten minute p! 
ment say that the gas supplied shall have an illuminating power of sixteen|~ ‘ } eos = 
i . . [he further provision that three testings shall be made daily, and that the : 
candles. The Referees have the power to prescribe the apparatus to be ; as bait, 4) 
; os . re : i ; mean result of tlie three shall be taken to represent the illuminating powe1 _ 
used in ascertaining the illuminating value, and at that point their obliga-| . 5 : ; , . to 
: ’ . | for the day, though intended to provide for thuctuations in the quality of t! 
tion ends. Candles are the universal standard, which can only be changed | te he : ; ; ; w] 
y 7 ‘ | gas supplied at different hours, really serves also to neutralize the variation : 
by some general enactment. We are far from saying that the use of can ; . f 
“ : . 2 . | ot the standard candles, 
dles gives entirely satisfactory results ; but as no approach to scientific pre- | , = ae : 
Ce Ty . . | This method of obtaining a fairly accurate result by: taking the mean of 
cision is possible, even with Mr, Harcourt’s pentane test, we may be excus- ; . : : : as 
. , 4 lnumber of experimental results varying considerably one from another is 
ed for expressing our adhesion to the old standard, And on this pomt we | : pic ; of 
, . , 13 | rightly used, and leads to correct conclusions, when the experimental errors 
may call Mr. Harcourt himself to witness. He admits that taking the mean] " . tag ; S f 
bs . ‘ , P . eae aa lare likely to be evenly distributed, and when the whole series of observations ‘C1 
of three testings during the day tends to neutralize the variations of the | ae ; 
. . . ; |is not liable to be affected by a common cause. 
candles ; and, further, he says that, according to his experience, ‘it does} ,,,, ding. 34 . 
, : . Thus, if a single candle were employed to yield a standard light, and 
not often happen that any one of a set of three te stings varies by more than | ; . : J ’ hh 
, =a hae .. _ | the correspondence between its light and that of a gas-flame were observed 
half a candle from the mean of the three. This is the case even if a differ- ; = t] 
: 3 ; ; ; during one or two minutes, the variations in the results obtained by th a 
ent pair of candles is used for each testing, when the candles are from the | sa . : 
ar ' a erica same operator using the same candle in the same photometer would be very 
same packet, and the mode of operating is kept rigorously uniform.” Fur- | 4% t] 
. . ; ' great. In the actual mode of working, the variations are not very great een 
ther than this, he admits, ‘‘ that when candle testings are made with great : : di Je ; 
‘ : : ; ai ie Hae According to my experience, it does not often happen that any one of a set mu 
uniformity, fairly concordant results may be obtained. Jeyond this, inan|*. : : , ; my 
tit : : ‘ ; lof three testings varies by more than half a candle from the mean of tl res 
appendix, he shows that when tests are made alternately with pentane and € : : o. Seviag ti ; ak 
ee F ‘ three. Chis is the case, even if a different pair of candles is used for each “ 
candles, the variations in the latter are really but small. 
. > . . . 7 testing, when the candles are from the same packet, and the mode of opera 
It may be asked, can we be more certain of the invariability of the pen- | | ; th 
; , ‘ , S oe ing is kept rigorously uniiorm wait 
tane test, any more than that of candles? We may take it that it would be ike ; ty iF ethan ;, 1D 
mm = ' . . In Appendix I,, I have put together the results of a large number of can- 
a difficult matter to answer this question. Pentane, as prepared by Mr. | ,, “tet oe ae re iis 
. ; Or a og ee dle-testings made in my laboratory with the view of obtaining a receipt fo! ng 
Harcourt himself, is a body of definite composition and great volatility ; but Mee ‘ ie 
: . : : one ins preparing a gas from hydrogen and pentane, which should have, when con- 1a 
who is to guarantee that all poured into the holder is volatilized and diffused oe ii Sie Wi Fs ‘ ° 
; sumed by a standard burner, exactly the illuminating power of 16 candles. 


through the bulk of air contained therein? We admit that the presumption sien 


++ 


/ . Still. w 1 his i ; ; * Important as are the appendices which accompany this letter, space ‘will not 
vapor in the air. Still, we do not see how this is to be guaranteed ; and | gamit of their being given in the Jowrnal; they occupy 19 pages of printed fools- 


when a second portion of pentane is poured into the holder, we deem it pos- cap, and consist largely of tabular matter. wh 


is, of course, in favor of the perfect diffusion of the whole of the pentane 
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eryt . 
them. 
yy th ; , ; 
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very 
> ] i ] ¢ 1 thre ] 
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gre at = I 
burn more. After correcting for the excess or detect i consnuia} 
wa 5 


results obtained with the former candles are about half a cand 
able to the gas than those obtained with the latter. 

«3 Th candles which I h ive be en accustomed to use, wd ft be 1eve 
those sent by Mr. Keates to the testing place 3. nad by Mr. M 
Dorset Wharf, Westminster. According to some recent experimeet 


bal marry of which is given in Appendix [V., in which the same ipl 
| ) . d : 3 : 
has been tested both by Miller’s candles and by th i 
n col Sh ‘ . 
q * iamed Breckne ll, the candies of the former maker give for the sam 
dles 


mption of spermaceti six or seven per cent. more light than thos 
1) not iatter, 


| I I twit equal advan 
t l6 ea es f litferent samples of gas 
thre 1 burner cannot be used with 
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| 
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. rm . ] . } 17 -, " ‘ +} . ] ‘ 
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Before a change could be made in regard to the existing standard of pho- 


tometry, it is necessary not only that a more trustworthy standard should 
have been devised, but also that the relation between the old and the new 
standard should have been ascertained as detinite ly as possible. 

rhe more Huctuating and uncertain the existing standard is, the greater is 
the difficulty of ascertaining exactly this relation, 

In Appendix IT, I give a summary of experiments made in Oxford with 
the view of fixing the exact composition of the mixture of pentane and air, 
and the exact height of the flame produced by the burning of the mixture, 
which should be the representative of a standard candle tlame, and also 
should furnish a convenient rate of consumption, such as half a cubie foot 
per hour, 

In Appendix III. I give a summary of a small number of similar experi 
ments made with a different form of photometer, 

Appendix VY. contains the results of a series of experiments, still in pro- 
gress, made with a third photometer by Mr. Frank Livesey, at the works of 
the South Metropolitan Gas Company. 

As I cannot expect, and do not wish, that the Board of Trade should 
sanction so considerable an innovation as the substitution of a new for an 
existing standard on the evidence supplied by one person, I venture to ask 
that an independent inquiry into the relative merits of the existing standard 
and of that which I have proposed may be instituted. | 


} , yr ory } . | 
If the Board of Trade should be willing to appoint two or three scientific 


men to inquire and to report to them on this subject, I will gladly assist the 
inquiry in any way that is open to me. 


(Signed) A. Vernon Harcourt 





{From the “Coal Trade Journal. 
Gas and Gas Making. 
ee eee 
By L. P. Graracap, Pu. B. 
The average housholder, partly from tradition, partly by inherited preju- 
dice, through personal grievances and misunderstandings 


, regards the gas 


company who supplies his dinner table, his parlors, and his bedrooms with | 
light, as an exorbitant monopoly, commissioned to impose upon its consum- | 
ers, and to be resisted in any way, as invention or shrewdness dictates, Gas is 
somehow classed with sunlight and air—a universal element, upon the use 
of which no restraints should be laid, and which belongs quite naturally to 
any one who can or cares to use it. When the announcement of Edison's 
discovery of a cheap and brilliant substitute was made, a perceptible thrill | 
of exultation went through the community. Surely Edison has much to 
answer for if he wittingly deceived his admiring audience, and, after prom- 
ising them emancipation from an unnatural yoke, and luring them into a 
distempered glee, now permits them to return to an odious bondage and a 
discarded nuisance, 

Much, perhaps, of this ill-natured criticism of gas companie $8 arises from 
an insufficient sense of the privileges gas bestows, its delightful assistance 
aud protective influence ; from ignorance of the amount of skill and inven- 
tion that has been shown in the history of its improvement, and of the 
alvanced state its manufacture has reached through persistent « xperiment. 
It is not to satisfy any profound craving after knowledge in gas making that 
we offer a general sketch of this industry, but rather to temper with a little 
reasonable information a surprising indifference as to what gas is or how it 
is made, 

THE MATERIAL. 


Not the least interesting topic connected with this subject is the material 
which yields the gas, and which, in whaterer relation it is discussed, chemi- 
cal, geological, or botanical, is one of the most remarkable objects offered 
to human study. Itis coal. Those black, sightless heaps of grimy stone 
which fill the bins of our coal yards, represent the pivotal bearings of a 
nation’s wealth. In other words, the heat that keeps winter from our door, 
the motion that carries us over hill and dale, the agency by which our ores 
are made to yield the sinews of commerce, and the cheerful flame that re- 
news day in the night, all proceed from coal. The half-expressed appre- 
hension of her statesmen that in 300 or 400 years England’s supply of coa} 
will become exhausted, and with its decline her naval and industrial suprem- 
acy disappear, strikingly illustrates the pre-eminent role King Coal may yet 


play in history. America views her own immense coal beds with compla- 


cency, and sees in them a sort of fore-installment of means ample enough to | yw 


develop her enormous mineral resources and assist in the continuous growth 
of that of other peoples. The coal-bearing area of the United States, as 
compared with the available areas of other countries, is shown in the follow- 
ing table, quoted from Le Conte: 


United States, 120,000 square miles. 


British America, : 18.000 vs 
Great Britain 12.000 
Spain ; ; 4 O00 








France. . 2,000 square miles, 
Germany 1,800 
Belgium : ; 518 - 


But how directly related the industry of coal mining is to the growth 


devel ypment of the nation, and how the tables of its production ure 1n a W 


eriteria of the eonutry’s condition, is seen from the adjoined valuable stat 
ment: 
‘ Lin 1885. Yield in 1875, Percenta 
Countries, Million tons, Million tops, lnereas¢ 
United States. 5 50 G00 
Great Britain and Lreland 66 133 LOO 
Germany s 50 162 
France 1.0 17 126 
Belgium 8 15 SS 
Austria ‘ 2.0 12 380 
Russia Oo» 1.8 OM) 
Australia 25 1.5 500 
Spam 25 ~to 200 


This inerease of 900 per cent. has been largely due to rapid and abnormal 
increase in population, to change from wood fires to coal fires (a cause 
which has similarly operated in Germany and Austria), and to an enlarged 
consumption of fuel in living, manufactures, and railroads, 

What is coal? Thanks to a long series of minute investigations, we are 


able to answer this inquiry with considerable conficecuce. It was plants 


that contributed their parts, whet! inches, leaves, twigs, bark, spores, 


| or roots, to form extended layers of vegetable matter, which, collected afte: 


many seasons of decay and growth over immense flats, barely emerged from 
the waters of adjacent seas, or in swampy basins, built up seams of woody 
fibre that, through subsequent alteration, made our coal veins, Mr. Wunsch, 
of the Glasgow Geological Society, says that, from personal observation on 
the Isle of Arran, three or four inches of coal represents twenty generations 
of trees, and that in one foot of coal is condensed the vegetable debris of 18 
centuries, 

Four genera of plants were prominent am ong—indeed, almost solely com- 


posed—the vegetable life of that time, enjoying a wonderful vitality and 


| vigor, contrasting strangely with the meager subsistence of their modern 


relatives. These plants were ferns, equisetz or horse tails, sigillaria, and 
lepidodendra, The ferns, like the low-waving forms whose fronds adorn 
our rock gardens, and others, whose size resembled the tree-like proportions 
of the tropical species, mingled together in the woods, Great numbers of 
their fallen sprays and delicate leatlets are preserved on the floors and roofs 
of the coal seams, and impressions left over slabs of stone, formerly a plastic 
mud, which faithfully stereotyped every detail, acquaint us with the species 
that then tlourished., 

Sut much above these in importance, and more remarkable in appear- 
ance, were the lycopods, the lepidodendra, and the sigillaria, These plants 
were closely related to each other, and were identical in functions and gen- 
eral type of organization, The sigillaria, or seal tree, has contributed in 
large part its bark, branches, and especially its cellular core, which formed 
a pithy axis throughout its trunk and superior divisions, to the formation 
of the Nova Scotia coal, as revealed by the microscope to Dr. Dawson. He 
says, ‘* These trees present tall, pillar-like trunks, often ribbed vertically 
with raised bands, and marked with rows of sears left by the fallen leaves. 
They are sometimes branchless, or divide at top into a few thick limbs, cov- 
ered with long, rigid-like foliage,”’ 

The lepidodendra were larger, more striking, and more attractive plants. 
Their branches were more numerous, forked, and with slender leaves wound 
around them in continuous spirals, ‘Lhese at first clothed the trunk and 

| limbs, but as the tree expanded and rose they shriveled from the older 
parts, leaving lozenge-shaped scars in a quincunx order, whose furm has 
offered an artificial and useless indication of specific differences. Many 
| species made according to this mistaken criterion are really parts of the 
same species, being frequently but outer or imner bark. 

These trees, multiplying their awns by their peculiar style of division 
(dichotomy), waved a shower of their leaves and flexible branches through 
the air of the carboniferous day, rapidly absorbing the carbonic acid about 
them, which, decomposed by the sun, fed their increase. Noticeable among 
| these leaves were the lepidostroba— cone-like bodies enveloped in imbriceted 
sheathing scale—which contained the spores or seeds for new plants. 

hen ripe their dispersion took place much as the winged seed of our 
pines filter out from the cones and shower in clouds upon the ground. 
These minute sacs of the lepidodendron, though only 1-20th of an inch in 
diameter, actually constituted the bulk of large deposits which, carbonized 
now form some of the best English coal. Modern instances are not wantin 
j affording some corroboration of this remorkable assertion. 

In Invernesshire a shower of fir pollen oceurred which bid the ground 


about for miles, and in places was half an inch thick. Immense palls 


‘traveling with the wind, have hidden portions of the sky to observers in 


th 


bebe 


fin att. ie 
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Virginia and North Carolina, which proved after investigation to be clouds | t 
of pine seeds. A more interesting parallel is found in the tasmannite of | arrest act 
Australia, This is a shale, six to seven feet thick and miles in extent, | dency of the ta 
ighly resinous and burning readily. The microscope shows the presence | of substa 
of numerous spores, sacs, and their accumulation in these shists has re is, and we can ar e in 
dered the beds bituminous and combustible. which re} 
The last important member of this carboniferous flora was the calamities | PFOCeSS, Md « 
or equisete. These were rush-like canes, growing very high, bearing |“ ict, ant ed | 
whorls of leaves at regular intervals, and tapering to a narrow and acute | COMponent 
summit, tufted with crowded clusters of small leaves. They are related to 
the scouring rush, whose sillicious stipes makes a cheap sapolio for the \W 
rural housewife. They grew in hedges along the margins of low levels, Peat 
and arrested the invasion of drift and saud over the interior country wher Lignite 
the sigillarias and lepidodendra were storing up in comparative purity the | Bitm 
fuel of the future, ‘These plants collectively have furnished a great part of | Semi-bitun 
the material for our coal, their contributions far preponderating over the peml-anthracit 
slight additions furnished by pines and cycads. Anthracit 
Their luxuriant vegetation was grouped in swampy and extended basins, | Graphite 
low throughs, and estuarine flats, scarcely elevated above or insecurely sep AP erie = =“ 
arated from the sea, and subject to occasional incursions of the latter, which sais alice nih 
hid, at each successive overtlow, the new accumulations, and sealed them | areca tlhe 
up in recurrent strata. They heaped up mouldering and rotting trunks, ENG BS parts of pl { 
leaves, branches, and spores, which afterward were compressed by a weight | of PRR a eae pi 
of sand and mud, consolidated by heat, and metamorphosed by the alembic | t] pyr apart 2 : ren a 
power of chemical forces, Thus was prepared, from the sodden, rank, and nalvses. and corresponds 
fermenting layers the hard and soft coals which fill our coal senttles, blaze a5 oath eye end 
on our hearths, and feed, by tons, the fury of our furnaces. a ‘a eeal — 
Along with these towering club moses, and, probably, composing ©] latter fact int reatel os 
ground tier from which they rose, enormous stretches and mitres of peat} where. by m + the earl 
bog were engaged, century by century, in preparing deposits of vegetable | pecia _" 1 that of the 
fiber many hundred feet deep. Lesquereux says, ‘In ancient peat bogs, 
the peat, especially nevr the bottom, becomes black, compact, imtermixed | soll 
with layers of crystalline, though still soft, coaly matter, which only wants ‘P 
hardness to be comparable to true coal, or even undistinguished from it. Wood 
The essential importance of peat in coal making may be judged from its | Peat 
present utility in supplying a primitive fuel and its local extent. It is used ' 
as a substitute for coal in Treland, Germany, Switzerland. America "| Brow 
Sweden, and in Indiana covers one area three miles wide, sixty miles long, | Bitur =" 
and varies from five feet to fifty feet in thickness, \n t 
It does not seem necessary to presuppose an atmosphere essentially . A closer exa 
verse from our own, though it was once thought that carbonic acid, the | esting fact 
food of plants, should have far exceeded its present proportions in the car | The in : 
boniferous age, to provide for the enormous appropriation of it by the rank complete or partia ; 
vegetation. Yet, although there are but three to four parts of carbonie acid Se r NRowed by a fe 


at present in 10,000 parts of air, there still rest over each square mile of the 


Four 


nal, 


series of states, and could we 


ve points we would discover the general ten 
and probably, also, meet with a number 
{ In a rude way nature has done this for 


aturul produets, each of 
iparatively permanent phase in the 
raw mate rial, wood. to the perfect pro 


Such a scale would read, with its table of 


4 ilydroget Oxyg Nitrogen. Ash. 
19.70 6.06 $1.30 1.05 1,80 
8.18 5.96 31.21 1.23 3.43 
} Deo 10,30 2 4 
5 13 | b 
) ) » » 
(MH) 
rstood that the above percentages of comparison 


r instance where a specific coal is examined, 

uny particular circumstance of its formation, the 

it composed it, some modifications of the process 
, 


“luce corresponding variations in the result, so 


wents the most general average from numerous 


strictly with no single result. Yet the briefest 
s: first, a concentration and increase of carbon ; 
wance of hydrogen and oxygen. To bring this 
nenee, Prof. Thorpe has constructed a table 
constant, the removal of the hydrogen es- 
xyee ilso, gain an exag gerated effect. 
t Oxygen and 
is Carbon Hydrogen. Nitrogen, 
{) 100 12.3 R68 
) lOO 9.7 DAT 
7 100 8.3 40. 
7F 100 7.4 29.7 
. 100 6.4 13.4 
() 100 2.6 ye | 


f these substances will disclose a number of inter- 


change of this vegitation into coal began with a 


ration and rotting of the woody tissue, accompanied 


| interfered with and impeded by pressure and 
albuminoid constituents of the wood start this 


earth’s surface 1,300,000 tons of this gas, containing 371,475 tons of carbon. wen is tive pl tee 5, during which oxygen is absorbed and water and car- 
and but the slightest increment would raise these figures astonishingly | bonie acid elit ted, while a rise in ti mperature indicates the combustive 
Surely here is reason enough to warrant our rejecting the prevalent cone P| are of the action \ stage must have been soon reached, which probably 
tion of the necessity of a noxious atmosphere, crowded with this irre spiral TH ce ap proach I the atat hings existent in vegetable mould, when the dark 
gas, in the days of the coal measures. Moisture, however, abounded, t] e |. nouldy body. knov is produced by decomposition, form 
air was heavy with humidity, frequent and long rains watered the luxurious ing on the & a f o1 la rich and efficient manure, and representing 


forests, and hot fogs enveloped at times the highest trees. The climate was a Sythe liat : 
3 2 ’ , au lt* mer c ©} 
equable, and since we do not find in the remains of exogenous trees any | 





, me" from Prof. Thorpe show 

rings of growth, it is concluded that growth was continuous, and not annually wnd oxy 
interrupted by cold winters. 

The thickness of the coal seams varies from thin films to strata forty feet W 
in thickness, though, in most instances, impure beds lessen the workable , = ; 

= . on b JAK | Ss 
veins of coal by many feet. These coal beds extended over wide areas, em- 
bracing thousands of square miles, they vary throughout their extent in 
thickness—the same seam thinning out almost entirely and thickening again M 
to its greatest depth—illustrating the varying surface of the land, its de- . 
pressions, its margins and drier parts. and the contrasted luxuriance and | \ 
poverty of the vegetattion. 

* | 
The formation of coal from woody tissue can be chemically expressed It was due to this soft 


with sufficient clearness to allow us at least to apprehend the stages of the | Places, and left the evider 


process and the nature of the bodies whose disappearance from the original | ture of the coals produces 
fibre leaves the carbonaceous residue known as coal. Wood is composed in lepidodendra tlattened wl 
its ultimate analysis of carbon, hydrogen, oxygen, nitrogen, sulphur, and | cellular cores squeezed | 


other mineral constituents taken up by the plant from the soil. These ele- | are found in the middle « 


e production of coal, Thus, the following table 


rease of carbon and a removal of hydrogen 


Oxygen and 


Carbor Hydrogen, Nitrogen. 
o0,2 6.2 43.6 
54 5.1 40.9 
1} 1.9 39.1 
5D 4.8 39.9 
54 4.6 {1.4 
54.8 1.5 40,4 


g. which doubtless greatly varied in different 
e of such local differences in the physical struc- 


1, that we find the trunks of sigillaria, ferns, and 
enever they were exposed to pressure, and their 
it. Those trunks which preserve their rotundity 


f the coal veins, where the yielding and pasty mass 


ments are grouped in a form obscurely, if at all, understood, and the multi- | found a cushion against external pressure. 

plex reorganization of these compounds in decomposition and slow burning} The disintegration thus begun continues with precisely similar effects, 
up. which that implies, results in eliminating certain products of hydrogen, | concentrating carbon, and proportionately discharging hydrogen and oxegen 
oxygen, and carbon, whose aggregate effect is to increase the carbon in the until peat-like bodies form. Peat bogs themselves show, in their vertical 


parts remaining. The abstraction of carbon, hydrogen, and oxygen takes | sections, the gradu 
place under the form of water, carbonic acid, carbonic oxide, marsh gas, | the surface to dense and 
rich oils, which are for the most part collections of a vast variety of bodies | seems obliterated and a 
made up of carbon and hydrogen combined in different proportions, The | production 


? 


il gradations from the unchanged vegetable matter on 


coaly layers on the bottom, where organic texture 


il coal encountered on the very verge of its actua 
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PEAT ANALYSES . deficie! t to a difference 
Carbon. Hydrog Oxygen, Nitroge Ash conditi 
Philipstown, Ireland,, 57.52 6.83 32.23 1.42 1.99 
Wood of Allen. 58.30 6.43 31.36 1.22. 2.74 Besides . gee ae 
Upper Shannon 58.53 5.73 32.32 13 247 = a eyes ante | 
és dens 59,42 5.49 30,50 1.64 2 97 ee ee , ( és T ae 
Averag 58.18 5.96 31.21 123 863.48 uiusl 4 cor mn 
parrot ¢ ! ti } S 
It must be remembered that where t vegetable debris undergoes chatter par) [ ' f hvdi | 
stifled combustion, the products become more complicated, and, as under | ge), | iv} < , 
water, a release of both carbon and hydrogen takes place simultaneously in . ft v) 
the form of marsh gas or carburetted hydrogen, the fire-damp of mines, 
against whose frightful aptitude to explosion the safety lamp of Sir Hum- ( [ ANALYS 
phrey Davy and Ansell’s indicator are both well-known protections. It Carb 00 
seems likely that the transition of peat coals to ordinary bituminous coa Volatil 1.4 
might have been effected by pressure ; some slight degree of heat, and th: Moist 120 
continuous consolidation of fixed carbon and the formation of higher and \s 12.50 
higher homologues of marsh gas and olefiant gas, which, if not effectually oar 
existent in the coal, instantly group themselves out of more elaborate mix 
tures upon the application of heat. Carl 68.128 
The stage of lignite chemically succeeds that of peat, though it ippears | Hvar 189 
questionable whether all coals passed through its physical aspects. | Nit 2974 
Lignite is fossilized wood, light or dark brown in color, of a woody Oxy 290 
texture, yielding vinegar or ascetic acid upon dry distillation, friable and Sulphm » 476 
brittle. aa 14. 800 
ANALYSES OF LIGNITE, 
Oxygen LOO. 00 
Ca I Ilydrog Nitroge | 
Devonshire — ox Che 5.8 26.3 | Cann pee found vat werated pulpy 1 ‘ 
Cologne 67 5.3 7 7 egetable matt ve settled ott 1 Of me } r | it 
Washington Territory 69 7 4 | bting to ro : 1] Pp iter, 
Brown coal is an advanced state of licnite, wherein organic str retire © i micumignesh gee: bs a Te = , ; 
appears and ammonia results from distillation. f oxygen a ived im tI ped the ves, r 
fuel where t yilrogt proportion | n 
ANALYSES OF BROWN COAL, nitrogen, 
iia cinta 0 yen a i | Dr. McFarlane thus summariz { itures of a 1] | ' 
Tasmania 71.9 5.6 99.5 | important l Lisi I coal g re t, that it contains a larg mnt 
Auckland. 72.2 5 4 29 4 volatile co! tible tel l, that the volatile mat be of 
Hungary ; 72.5 5.4 oY ood ilhat ng pows b fre is possibl ! 
suiphnul t ed | t rp l ( 
The bituminous coals forming the next substantial group, next to the | eal be bulky ; a RE ee 
brown, so far as chemical composition 8 conceT! ed, are those rich coal eranular. 
burning with a smooky tlame, possessing a resinous lustre, yielding largs Though th ts fort tch of the questi nvolved 
quantities of volatile products, and having a fracture more or less co1 | the discussion : 
choidal, They vary greatly in composition, for they occupy that broad and anit diarettotatios of the asinci az sid GIS oat 
intermediate position between lignites or peats and anthracites, wherein are | manufacture. = ; seal d “4 ; 
found the progressional states of carbonization and molecular change fron 
bodies with 50 per cent, of volatile matter, to others with less than 4. The 
elaborate structure of wood or cellulose, with which we started, has been | , at Ate 
profoundly disturbed, a wonderful reduction and a rearrangement of atoms | British Association of Gas Managers. 
have taken place, accompanied with the potential birth of a great numbe1 — 
of bodies ready to escape in the form of vapors, tar, and gases upon the ap- Mr. L. M Lana re} ving paper, wl was rea 
plication of heat. Mr. W. Carr (H 
The variability of composition this class of coal is readily seen by a NOT! \ ’ DERS IN HO LIMAT 
comparison of the subjoined analyses, selected from Barr’s ‘‘ Combustio As tl - — ee ae wie 
of Coal.” being less l rious opi s hav fy 
- pris” veins ee. me to ppeared is p it and 
Fined carbon + ; 3.11 | often very annoyi ree Stig i iaiiaien! elena Aaa na ii 
a itty ones 15,27 i gers of vas works, but also tor ler manulacturers, it occurred to me 
— Pig P | during the delivery of that « t istructive, and interesting lecture, at 


Pin wien ‘ nem 1.50 14.98 
i Cumberland, Md, | 
Fixed carbon t4 


ithe evening sitting of our last meeti 


jon ** The Products of Combustio 





68.44 leas 
vali | hitherto apparent mystery, and I tl 
Gas... ‘ ; $7.50 17.28 ; ' Hy 
3 | subject, and reading my Lote 
Water i : ° , 
As] - the information necessary to enable 
AS ou 4 Os | . . . 
ASH... ; 4.0 13. teract the destructive influence 
The examples from Kentucky and Indiana represent bituminous coals jn |im hot climates, It may appear t 
. . 1 . 7 is th S nm 
the professional] use of that term, while those from Pennsy lvania and Marvy- | 8 | tl Ca ! 4 t ‘ 
land illustrate the average composition of semi-bituminous coals, though lo put t tte e cleat 
necessarily the distinction admits of no speciffe definition, as we can pass | quote here the se 1, third, 
from one to the other through a seale of carefully graded states of carboni- s taker ror r repo 5 , 
zation. The behavior of this class of coals under the intluence of heat [The Products Combu s 
assumes two ve ry different aspects, and |} As, consequently, afforded a more | nomena connected I 
or less useful classification. One class, known as caking coal, fuses when | bodies which result f1 t | 


heated, emitting jets of gas, and becoming pasty Irom the generation of tar- 
like bodies, which agglutinate the carbon particles, causing them to cohere 
in lumps and masses over the surface of the grate. The other class, known 
as non-caking coals, also as free burning coal, burns openly without melting 


and running together—a peculiarity attributable, perhaps, in a measure, to 


however, to restrict 1t to-nig 


used for illuminating purposes 


such products are formed, and ipon 


of what is involved in 


us a preliminary, 


| moments, 


As it is in 


| propose to ask your attention, 


ig in London, by the late Mr. T. Wills, 


that we had partially a solution of the 


ought by enumerating my ideas on the 
it this 1 


ieeting, a discussion would elicit 

us, under various conditions, to coun- 
mustion” of the iron of gasholder 

ua misnomer, but it seems to me that 

3101 in such climates. 

re you, it is necessary that I should 

agraphs of Mr. Wills’s lecture 


irt par 
for 1878, pp. 65-6: ‘* The subject, 
very large one [t includes all the phe 
on, nature, and influence of all thes 
f combustible matter. I propose, 
ie products of those bodies which ar 


he process of combustion that 


which they are dependent, a knowledge 


this process 18 necessary, and to this point, for a few 


When certain 
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odies are brovght into very close proximity to each other, a cor t 
yr a separation, or a re-arrangement of their constituents takes } S 


n action is called a chemical action, and under whatever cire 
chemical action takes place, an invariable result is obseryed 
development of heat. Such heat is conceived to be due to 1 


of the molecules of which the bodies consist. The intensity of 


varies ; but when the motion is sufficiently rapid to give rise t 
tation of ight, combustion is said to occur Now, the amount 


can be generated in any chemical action is fixed and definite, 
regarded, so to speak, as a potential property of the substa 
which are undergoing change, It belongs tothe matter in 1 


is proceeding. But although this heat is an invariable qi \ ts 
amount cannot be altered by us under any circumstances what the t 
perature obtained is not at all uniform ; that is to say, the temperature man 
ifested in any given chemical action, or even in the same action under differ 
ent circumstances, 1s by no means uniform. It is always an expression of 
the heat evolved, but it is itself variable, and is governed by cireumsta 


Let me endeavor to make this point clear by illustration If I take a pic 


of iron, and permit it to rust in moist air, a certain definite amount of heat 


is evolved by the chemical action which is going on between the iro | 
the oxygen of the air. The amount of this heat is dependent entir ly the 
unount of the iron and the amount of the oxygen which takes part { 

ction. But if I take such a piece of iron as this [an iron bar], and exposs 


it to moist air, probably there would be no appreciable rise of temperat 
I could not, even by the most delicate thermometer, recognize the t 
of heat evolved in such a chemical process. But if I took the same weight 
of iron, and caused it to oxidize in the airunder other circumstances, I might 
so develop the heat evolved in a short time, and in a small space, as t 

ifest itself, not only by means of a delicate thermometer, but in the visib] 


shape of light. In this tube I have a quantity of metallic iron in a vi ry fine 


state of division, The tube is sealed at both ends, and the iron is, therefore. 
out of contact with air, I shall break the tube, empty the contents on t 
this paper, and I think you will see by the incandescence which occurs wit] 
this iron, and possibly the inflammation of this piece of piper, that heat 
evolved in this process of oxidizing iron, and the process is identical in every 
respect with the one which goes on when I oxidize a piece of iron in moist 
air. The experiment was performed.| You see here we have the iron mad 
red hot, and the paper itself takes fire. That is only an illustration of what 
[was saying moment ago, that the temperature may vary, although t 
quantity of heat would be the same. If the weight of iron which T had 
the tube had been exposed to the air in the massive state, until the met 


had been converted into oxide of iron, precisely the same amonnt of he 


would have been obtained as in this case; but the light, or manifestation t 

us of heat, in that action is much greater in this case than in the other, A 
familiar example of this occurs to me. If we take a piece of wood—say a 
branch of a tree—and allow it to remain lying on the gronnd in the forest. 


it gradually decays. It may take weeks, or months, or possibly years, to ds 


cay and pass away into other combinations, If, however, we thrust it into 


a fire, it burns, giving out heat and light ; but the amount of heat in each 
of these cases will be precisely the same for a given amount of wood. The 
term combustion is usually restricted to those cases in which the burning 
takes place with flame. In other words, those cases in which burning bodies | 
are in the gaseous condition. All flames are gaseous flames, and, wheneve1 
we have combustion taking place with inflammation, we are dealing witl 


gaseous substances. Now, passing on a step further, and tracing the phe 
iomena upwards, the temperature we can set up in a particular chemical 
action is an important point. Chemical actions are found to become mor 
and more active as the temperature rises. Two bodies which act uy eacl 
other slowly at ordinary temperatures, if heated up to a higher temperatu 

before being brought into contact, will act upon each other much more ener- 
getically. Conversely, if we reduce the temperature of the substances which 
act upon each other, the activity of the chemical action is reduced in the 


= | 
‘ 


same way ; and it is probable that if we could obtain an infinitely 


perature, no chemical action whatever would take place—that is to say, all 


Ge 
a 


chemical action might be prevented by lowering down to a sufficiently low 
extent the temperature of those bodies which would act on each other,” 
After listening to the lecturer so far, and witnessing the experiment, my 
opinion was confirmed that the question of the greater or less durability of 
gasholders in various climates was entirely a chemical question, as is evident 
by the last paragraph, and caused more or less, as the case may be, by the 
amount cf sulphur and ammonia allowed to get into the gasholders, especi 
ally in hot climates ; and not, as frequently and erroneously insinuated at 
meetings of gas campanies, that the iron was bad, or damaged by sea water, 
or other cause, in transit, or carelessness in erection, seriously reflecting on 
the reputation of firms of the greatest eminence in the world. If 1 recollect 
rightly, the Mauritius, Bombay, and Calcutta Companies have had serious 
losses from this cause, and when the managers find corrosion taking place so 


rapidly, they resort to the ordinary screw patches and 1'-headed bolts so! 


ind with which gasholders are em- 
ifteen years after escapes commence ; but instead of a few 
d by the gross, yet prove of no avail, and the report 

vith ordinary repair, the gasholder, though get- 

equire renewal for some years, is followed by another 


ne yasholder is absolutely necessary ; thus seri- 


; of directors, and causing them to look upon 
s unreliable. 
fi tion of what is here stated, that whenin Rome, 
872-3, part of the work in hand was re-sheeting the 


ides of an 80-feet gasholder, and the crown 
Rome was lighted in 1854, and those were the 


ls is was the fourth time new crowns had been put in, 

time of renewing the two top rows of side sheets. Again, in 

1875-6, ne | top rows of side sheets were required and put on, 
eet holder erected in 1872. The whole of the 

! 87 as of the si and thickness generally used in 

e erect i s of similar capacity in England, of the best Staf- 
rdshire it 14 t ) e sheets, according to position, and usually last- 

) to 40 Unit Kingdom, and certainly the paint was as 
fresh as t the ts left the works where the gasholders were 


place from salt water or any other cause 
transit sd 


What is the cause of this rapid cor- 


ros it y ny that the imperfect purification of the gas 
fy ! ) the principal cause, the enormous demand for 
iddenly tat verwork of the apparatus on the entry of the 

‘ G Rome rt time previous to 1872, exceeding all 


1 


effort ( eers, although they had large new works with 100-feet 


l. There the gasholders do not as yet, so far 


isla iware, show V Si if corrosion, the apparatus between the re- 
rts 1 t eing sufficiently large and most elaborate, whereas 
wi t is just the reverse. 

I \ e to the question of the ‘‘combustion” of the iron of gashold- 
this. Those most exposed to the heat of the 
l es} the portions of the crowns and sides whereon the sun 
plays with t eate fect for the longest time, require renewing first, or 
the t when it commences, that the ordivary T-headed 
lw f e required by the gross, and soon the crown is not safe 
to ¥ “th boards under the feet, the fibre of the iron being en- 
ely ‘ r v )? ap »wwde-ed or oxide state left. Even inside, 
too, a port the fr r required renewing after 18 years’ work, Fur- 
| ther, is it by the « tion of impurities in the gas undergoing chemical 
ange by re f the itense heat wpon the crowns, producing combue- 

mM ; ris 10 t vater in the tank ? 
We have vy to consider, What is the remedy? Would steel plates, 
| charcoal i sheets, ga zed iron, Bower’s or Barff’s process of preserv- 
ng iron fi col r some chemical solution in the water in the tanks 
prevent oxidat r is it necessary to cover in the gasholders with houses. 


And what is the experience of managers in hot climates where the purity of 


tl ent ler is beyond question ? 
I may further tion, in connection with this subject, that when at 
Amsterdai 1870, at the works of Messrs. De Bruyn & Sons, a galvanized 
re va ut on a telescopic gasholder 110 feet diameter, of 10, 
Ll, 12 plates, according to position, the only one I have ever 
urd « O 1 sto result of the experiment, Mr. Howard, the 
ker, repli his long experience of 40 years as a gasholder manu- 
facturer, it was t y galvanized iron one that he had heard of; it was 
the opinion of the vineer that it was very desirable and a matter of econ- 
omy to have it galvanized 1d he had received no complaint or commenda- 
tion as to 1 ilts up to thas time. Probably the Engineer considered it 
ecessal , tof the rapid corrosion of gasholders by the use of 

| bracki vate the tanks, so common there 

In conclus gentlemen, I have to thank you for your forbearance in lis- 
tening to my rather long note paper I may call it, had I written it before 
sending the title to the Secretary. If any discussion or correspondence on 
he subject should elicit such information as shall tend to decrease the cost 
ttn eran r of such an expensive portion of the plant of gas works 
as gasholders, and save much labor of many gas managers, my object will 
have been gained: and I trust the chemical and scientific knowledge of the 
present day will suggest remedies and instruct many of us in sueh education 

and thus ¢ ance the usefulness of this Association. 

DISCUSSION. 

My PE. W ins Harrogate) said about eleven years since, after a 
cood deal of corrosion of the purifier-covers, he put in a galvanized iron top 
and since then he had no trouble with it ; and, so far as he had seen, there 


was DO apparent corrosion. They were now putting up new purifiers made 


of galvanized iro 
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Mr. 'T. Nawbigging (Manchester) said that although this paper might not | of bon in cast iron apparently resisted the action of « 
appear of much immediate value, it should be remembered that gas-works | on it. It seemed to him that as the primary cause of Corrosion wi 
were now widely spread over the entire world. Englishmen being mostly | tion, the most likely way to prevent it would be to combine befor 
called upon to manage them ; and it might be the fortune, or misfortune of | certain proportion of oxygen with the plate, as was done in Professor B 
some of those present to have to go abroad into a hot climate, and | process, covering the surface with a magnetic oxide, which formed a 


superintend gas-works, when they would be able to appreciate the hints and | pervious and permanent anti-corrosive coating. He had not much f 
suggestions contained in a paper of this character. He had a very unfortu- | galvanized iron, because, although he had observed that, in some ec 
nate experience with a gasholder when abroad, and to this hour he had never | being many years in use, the sheets were as sharp at the edges as w 
been able to account satisfactorily for its rapid deterioration. He did not | were galvanised, yet in other cases they perished in a few years. H 
think that Mr. Monk covered the whole ground of the subject in his paper, | little confidence in coating holders internally with any kind of oil-pa 
for this reason, that in the instance he (Mr. Newbigging) referred to, it was because, in truth, the gas generally destroyed it very soon, 

not the crown nor the sides exposed to the heat of the sun which deteriorat- Mr. G. B. Irons Gosport) said his experience of gasholders was pr 
ed, but the sheets near the bottom, which were usually immersed in the 
water. He put up a new gasholder in Brazil in 1872, and when he left that 


country in 1875, the holder, which was of first-class construction, was rapid- 


pally in the South of England Che crown of one of their new gashol 
was very much corroded, and the outside wall covered with paint, but t 
found a large number of leaks on it. On opening the crown to put i 

ly going to decay. The only way in which he could account for it was that 


the tank was of cast iron, and as they had to use brackish water in the tank, 


sheets, he noticed that there were lots of small pinholes, through which t 


leaks took place. There were also a series of small streaks on the sheet 
having no fresh water, it is probable galvanic action was set up between the | which led him to agree with the gentlemen who had spoken of the effect 
cast iron in the tank and the wrought iron in the gasholder through the | evaporation. He had little doubt that it was the evaporation and recon 
medium of the brackish water. It was not, he believed, oxidation at all in| sation of the water upon the interior of the crown of the holder, and 
the ordinary sense of the term which caused the destructive action, because | trickling down, which gradually ate into the surface of the iron, and, p 
it commenced and was continued entirely from the inside, working its way | haps, there might be some little inequality in the purity of the sheet it 
outwards. On the outside the holder was perfectly sound. It was first | where it ate through very rapidly as all the leaks were in these streaks, 
painted, and had afterwards several good coats of tar, and eventually it Mr. Carr said no doubt this part of the discussion would be valuable t 
might almost be said that the tar constituted the lower portion of the holder, | some of their members who could not attend the meeting, and he was gla 
because it was actually found that the finger could be pushed through the | Mr, Monk had brought forward a subject which would be of interest 1 


lower portion of the side of the vessel, and the sheets torn like brown | those whose business took them abroad. Mr. Newbigging’s observatio 


paper, added to their knowledge, but did not dispose of the argument of th pap 
The President said he presumed the purifying plant was of sufficient ca- | at all, being merely a new kind of experience. In his opinion, the difficulty 


pacity. in the case referred to by that gentlemen must have arisen from somethi 





Mr. Newbigging said the purification, as regarded sulphuretted hydrogen, | which the water contained. He said that the water was brackish, and yp» 
was perfect. He erected a washer also, because washers in a hot country | sibly it contained something which acted energetically on the iron plats 
were indispensable, and he cleared out the ammonia pretty completely—as | immersed in it. He did not think it could be galvanie action between t! 
well as it could be done in a hot climate, east and wrought iron, unless there was something in the water to promot 
Mr. J. Hammond (Lewes) said the best purifed gas always contained a} that action. What Mr. Monk contended for was—and that had beeu prov 
certain amount of sulphur, and he thought it would be found that the | to be the ease by Mr. Hammond and Mr. Foster—that there was evidence 
moisture raised by the sun in a hot climate, diffusing itself throughout the | of a slow combustion of the iron, and it was well known that combustion 
gas, reproduced itself in the presence of the sulphur, and decomposed the 


always took place more rapidly at a high temperature than at a low on 

water, splitting it up into hydrogen and oxygen. In that direction, he | Mr, Monk's contention was that the excessive heat to which the crowns of 
thought, they might look for an explanation of the rapid destruction of | the gasholders were exposed promoted a greater degree of corrosion, 0 
iron, greater rapidity of combustion than occurred here, and it was not the qual 
Mr. Newbigging said in the case he referred to it was not the sheets ex- ity of the iron that was at fault ; otherwise it would be a very curious set of 


ee > . Pou 3 P vs) oY rmn ha 
posed to the heat of the sun that were destroyed, but those at the bottom, | circumstances which occurred in Rome, for instance, where they must hav. 


which were usually immersed in water. had bad iron five or six times successively. Besides, he did not know tha 
Mr. W. Barratt (Grantham) said he had three gasholders, one nearly 30 | bad iron was more liable to corrosion than good iron, and was rather of 
years of age, and he had noticed it frequently. Some of the sheets were opinion that all classes of iron would rust pretty nearly alike if exposed t 
pretty nearly done for—eaten completely through from the outside, whilst the same conditions, sree wenger di aanceer apivcbetes yoy Asie cea 
others did not appear to be at all affected by the action of the atmosphere, He was glad Mr. ( leland ha referred = the sae: bay any — esis 
or gas, or water, or anything else. He was distinctly of opinion that it was BentO oxide, and uf there was wey proparasion: to which iron could be sul 
the quality of the iron of which the sheets were composed that caused this | jected with a view to preserving it in a hot climate, it woald bea gre at b 01 
rapid corrosion. He did not know what it might be in hot climates, but | all those who were engaged in those distant parts of the world. Th 
for the first few years after the holder referred to was erected, he was in- | “S&S which Mr. Monk referred to were those in which the crown went 
formed that it was well coated with the very best white lead and boiled oil, first, whilst the sides remained tolerably sound, and in some cases the crown 
and he found that wherever that white lead and boiled oil continued to ad- | had to be renewed several times, which was s gran meneWtene to tae site 
here to the sheets they were as good apparently as when they were put in. | company, because of course that would not be done until the company had 
Mr. J. White (Seaham) thought the last speaker was in the right, and lost a great deal by penknge. : : 
that more depended on the quality of the iron than anythmg else. In one The President said there could not be a doubt that it was a most import- 


place where he was managing some gas works, one of the holders was 12 | 2! m#tter, an 1 as yet, neither by experience nor theory, did anything ay 


. ar ave bee ate hich woul liv explain it , onk’s ‘ 
years old, and in the crown there were not less than 500 leaks ; another was | P®@? have been stated which would fully explain it. Mr. Monk’s exp 


40 years old, and did not show a particle of leakage, which was a clear proof rience showed him that the tops of the gasholders were affected most by 
t] t red led : : ; : | tnis action, whatever it might be, whilst Mr. Newbigging’s was quite thi 
iat more depended upon the quality of the iron than anything else. opposite. With regard to the quality of the iron, one could not think for a 


Mr. W. Foster (London) said it was generally admitted by chemists that | moment that there could be such a great difference in the quality of iron 
two agencies were required for the corrosion of iron. Atmospheric oxygen, | used here and abroad, although it might possibly be that the surface was in 
perfectly dry, was incapable of acting on iron, and, on the other hand, the the transit destroyed or injured. 





late Dr. Grace Calvert made a number of experiments showing that iron 


perfectly bright, when immersed in water, boiled so as to expel the whole San Francisco Water Supprty.—San Francisco is largely supplied wit 
of the air, was incapable of oxidizing, It was the joint action of the two water by artesian wells, of which it is said there are not less than 200 in th 


eity. While in London and elsewhere it has been observed that the supply 
of each well decreases in proportion to the increase in the number of wells, 
}such an effect has not been observed in San Francisco. In some of then 
they should look to prevent this corrosion, Once corrosion commenced it | the water is reached at a very small depth. One of the hotels is supplied 
soon ate its way through. There was no doubt that the oxygen in gas would as well 38 feet — — oS peste: feet ere ——— 6, 000 
. ae , , : : gallons of water per day. A candle factory has a we 6S feet deep, whic! 
contribute to this result, althongh it might be in small quantities, and the gives a supply of 10,000 gallons per hour. The Chronicle has “at putting 
up a building, for which a new well is beimg bored, which is expect- 
ed to supply 8,000 gallons per day. One reason for the large number of 
Mr. W. Cleland (Linacre, Liverpool) said there was no doubt that in the artesian wells in the city has been the extortionate rates charged for wate 
interior, as well as outside of the gasholder there was free oxygen which, in by the ong | pigemnee: through by a the va has received its supply. one 
ds geesdnne of madiatuse. ond under the infacnes of ten i 1a te Ee nearly all the corporations of Ca fornia, these water companies have mani 
Merk ’ 1€ intluence of heat, would tend to ox- | fested an intolerably insolent and rapacious disposition.—Enyinecring 
idize the iron ; something was due probably to the quality of the iron. The | News. 


air and water—which caused oxidation ; so that he should think it was more 
to the surface of the iron being well coated by an impervious agent that 


water in the gasholder tank would contain oxygen, in consequence of the 
solubility of oxygen in water. 
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Official Report of Examinations of Gas for 
three Weeks ending Aug. 30, 1879, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 








Time of rel re re z 
Aug.) Dayut | 4% i, ee my 
which 5 i Oud) octal) Gust 
187%.|Test were) 4 a S« oa| Sa] Sy 
: cae —- a mS oa € S 
made, ES 2S! oO! £5! sO 
Zz a a | sis 
11 17.06 17.55 19.40/17.85) 16.6 
Between 
12 16.87 16.85 18.98)17.90) 16.34 
9.50 AM 
13 16.82. 17.74 (7.98,17.95 16.06 
and 
14 16.96 16.97 18.81 18.08/16. 4¢ 
lp. M. 
LD 17.06 17.10 17.91, 17.79) 16.44 
16 16.76 16.51/17.78 18.09 16.22 


| Average 16.92 17.12 18.80 17.94 1.25 
18 | 16.92 17.14. 17.57 17-82 16.14 
19 | 1G.88 17.45,18.08,17.60 16.12 
20 16.53 16.94 18.32 17.90 16.61 
21 | 16.55 17.14 18.34 18.15 16.56 
22 16.22 16.78 18.34 17.60 16.35 
3 | 16.21 17.17 18.67,18.47 16.48 

| Average 16.55 17.10 18.29 17.92 16 37 
25 16.01 16 92 18.87 17.37 16.05 
26 16.57, 17.21 18.380,17.56,15.98 
a 17.17 17.05 18.57 17.54 16.40 
28 16.84 17.11 18.44.17.65 16.46 
pa 16.45 17.2118.75'17.71 16.38 
30 16.46 16.71 18.88 17.07 16.09 


Average 16.58/17.03 18.63 17.48, 16.22 


Sugg-Letheby burner. 
E. G. LOVE, Gas Examiner, 





Transmission of } Ve | 2, im ctric machin 
by Gaseou Fuel 1 the latter rnn a small electric 
~ for isehold and other porposes 
[he success of nt ex] M 
use of electricity 1 





applied in plowit ‘ ; . 
Coal Gas vs. Water Gas. 


cussion in our forelgn ¢ 
—-_ 
machines were such Ar 
a ee as ; ittan Gas Light Company have issned 
and, 1which portat ( r 
eud of the field 
ropes stretched between wil 3 I : Municiy Gas I] tht © yn pany having ap 
In this case a steam et iy ad bas ealed to the consut f gas and the public genet 
to operate a dynamo-electric ng them not to lend their support to th 
from which wa carried by _ Ma t n ¢ Agut C mpany, we are compre He d in 
dynamic machin it each e 4 4 iefense to expose the misstatements of that com 
place of the sual e1 ee : th 1 ird to th juality and value of the gas 
into mechanical work and 
the windlasses which dr: t plow , [t is not tru ted by them, that their gas is 
| ment showed that at a distance of about nu fron to er cent. cheaper to the consumer than 
work realized by the « ti i 3 supplied by th mM pany It is not trne that 
; | : 
from 40 to 50 per cent f that v1 their gas possess n illuminating power higher than 
mo-electric machin¢ nh wl t I t i t Manhattan C mpany. Tested by the same 
was transformed into electri ir! the is of the Manhattan Company is fully 
of this experiment seems to open a i f { ! to that of t Municipal Coufpany, and require 
application of electricity to ft tr pow- |! reat juantity to produce the same amount of 
er for a great variety f pury i t ng rht 
oo £ ilizatior of 4 . _ a 1 . . . . 
talked of utilization of y . ita Che ¢ ipplied by the Manhattan Company is 
may yet be realized by th mea i eat 3 | far f nd purer, and as economical as that which 
of power in transmission. howeve ' { e Munici produces. Careful analyses by the 
pensive apparatus required, W f Ally t nent « ist, Prof. Henry Morton, President of 
appucation of this syste ind it is Institut of Technology, and others, show 
become the universal method of trans t » Moni s to contain 24 to 30 per cent. of 
water pressure, compressed ai { xide, o1 f the most poisonous gases that 
wire rupes led, 1 l n its nature, and destrue 
rhe articles which have r 1 i y h and lif even when taken in small 
Manufacturer concerni: 
}to us another means of tra ! A 11 : : 
: ‘ . t! Viul pai : more Carboni 
distances, whl . 
| 1 mo required, thus 
to come into ¢ f l tl . 
é > 1 to a much greater de 
mentioned abov I} — , ; 
i the furnished by the Manhattan Com 
i the power In the shape 
as pressure, as in tl press 
ee as cca i Manhattan Gas Light Company is not and 
transmission, 0 ted by the Municipal Company 
elactile eter 1 P , never had any elusive rights, and 
carried with le y frictio sked for any; it has always rejected the 
pressure, with | Be 3 “i I nd pret tions of mere speculators, water 
) ire, W1tH ieésSSs y id! ‘ 
compressed air, wit mong t number, and sought to avail itself of 
triction than the vements In science it has always 
oe are ’ ; ‘ n the q ty and purity of the gas sup 
loss by conduction Ler 1S¢ . , I 


ind will continue to do so, confi- 


enrrent. It oniy remall to I 


| forming the fuei into mechanica t the point t of receiving the support of all who desire the 
at which it is to be applied, | © shat be produced the lowest possibl 
shall be entirely portable and not 

fulfilling of all the requirement | : Cras. Roomr, Pres 





in existence, but 
made a reality it will not Gas Stocks. 
have designed apparatus in which it 1 


. =— 
for every purpose for which n 
. Quotations by G. W. Close Jr., Broker and 
needed, The Otto gas engine 
1 ¢ Dealerin Gas Stocks. 
engines, 1t Will probably be 


with W 8 Scotta& Co.,) 


adapted to the use of gaseous fuel t tear 


gines, with their cumbersome and rou m 4 Pine JbrreeT, New xorx City. 
boilers. hen 1° 4RTO 
We may look forward to the day 
will have his plows drawn by tw : ow S munciations W receive particular attention 
driving a windlass at « end of tl sed following ations are based on the par value 
ber hose carrying gas to t se engir fr . 
gas generator which supplies light to | A | ( Weds Ose 
portion of the same gas may be u ito I ad tal. Par. Bid. Asked 
ture engine attached to the sewing I nd | Cer 166,000 50 60 io 
another portion used to do the hou i rlem pants 1,800,000 a 10) 15 
We present to our inventors the pt s of Bond L,O0,000 103 
utilization of gaseous fuel for domestic [anhattan......... 1,000,000 50 145 150 
tural purposes, and of its use as a general 1 1 of ,Metropolitar 2,500,000 100) 115 120 
transmission of power to long distar t Ss S 1,000,000 ve 100 103 
most important problems which cat 5,000,000 100 50 ) 
tention. > Is ld 900,000 1000 100 105 
Still another proLlem may be solved by t M sesee ~ 1,500,000 100°) 115 120 
nation of gaseous fuel with small et \ t sonds 750,000 105 110 
| sub-division of the electric light. The iiature en-| N York 4,000,000 100 387 v0 
gice spoken of as driving the domestic sewing ma-| Northern 270,000 50 — 100 
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Gas Co's of Brooklyn. 


BROOKS ..000c0s000% - 2,000,000 
CE ndinccsiceteabe 1,200,000 
“  §. F. Bonds. 320.000 
POODIGE, ..cccessscesceres 1,000,000 
Bonds. ....... 325,000 
= Scrip ....000. 300,000 
Metropolitan........... 1,000,000 
Gis tcecscsvacasecni 1,000,000 
_ 0 aa 700,000 
Williamsburgh ........ 1,000,000 
ie Scrip 
BE CO so iciteccidccses 200,000 
Union Co. E. N. Y 


Richmond Co., 8. I. 
Out of Town Gas Companie 8. 
Bath, Maine 


300,000 


70,000 


Buffalo Mutual, N.Y 750,000 
= Bonds 200.000 
Baltimore, Md........ 2.000,000 
a Ctfs., gold 1,000,000 

Bayonne, N. J....... ‘. 
Brockport, N. Y... 25,000 
Citizeus, Newark..... 918,000 
_ ‘* Bads. 124,000 


Chicago Gas Co., Ills 
Cincinnati G.& C.Co. 
Derby of Conn...... ° 160,000 
East Boston, Mass... 
Elizabethtown, N. J. 300,000 


Fort Wayne, Ind..... 


Hannibal, Mo......... 100,000 
Hartford, Conn....... 700, 000 
Hempstead, L. I..... 25,000 
Jersey City ........ «.. 750,000 
damaica, L. I.....,... 25,C00 
Jacksonville, Ill...... 120,000 
Lewistown Maine... 100.000 
BAM, ‘CG cacnceccaces 60,000 

Bonds 30.000 
Laclede St Louis Mo. = 1,200,000 


Long Branch........ 
New Haven, Conn... 
Peoples, Jersey City 


sis Bds. 
Peoples of Albany... 650,000 
‘ts Bonds 350,000 
Peoples of Baltimore 
- Bonds.... 
Plainfield, N. J....... 80,000 
Perth Amboy ......... 
Rochester, N. Y...... 
Citizens 
Toledo, Obio...... ‘ 
Washington, D.C... 1,400,000 
= Scrip 500,000 
Yonkers.. aeons 
iasenadias R. Fas 150.000 
Halifax N.S 400,000 
Hamilton, Ontario... 150.000 
Pittsfield, Mass....... 
Rondout & Kingston 
#, Louis Missouri.. 500 900 
Stillwater, Minn...... 50,000 


Saugerties, N. Y.... 15,000 
Troy, Citizens......... 
San 


Co., 


600,000 
Francisco Gas- 
S. Fr'isco Cal. 


25 
20 
1000 
10 


100 


On 
“vo 


LOOO 


LOO 
100 
L000 


100 


20 
L100 
50 

100 
100 


100 


L000 
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GAS ENGINEER 


Willlam Farmer, New York City 
George W. 


GAS WORKS APPARATUS 


Dresser, New York City. 


KS. 


CONSTRUCTION, 


Herring & Floyd, New York Citv. 


T. F. Rowland, Greenpoint, L. I 
J. W. Starr & Son, Camden, N. J. 


Detly & Fowler Philadelphia, Pa 
Kerr Murray, Fort Wayne, Ind. 


George Stacey & Co., Cincinnati, Ohio, a 
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a dnd Waler Works Supplies, 


Mackenzie & Sa 


Bartlett, Robbins & Co., 


e Man’f’g Co.. 


Baltimore, Ma. 








SITUATION WANTED, 














Morris, Tasker & Co., Limited, Phila., Pa . . 
Monongahela Gas Works Mfg. Co., Pittsburgh, Pa 
saan tk Givens, Piatie. Oe. , ENGINEER 0R SUPERINTENDENT 
GAS AND WATER PIPES. BY A MAN OF 25 YEARS’ EXPERIENCE 
McNeals & Archer, Burlington, N. J 1}IN THE GAS BUSINESS. BEST OF REFERENCES, 
Gioucester Iron Werks, Philadalphia, Pa. . 114 34-9 Address ‘‘ CoMPETENT,” Care this J« 
Robt. Campbell & Co,, New York City.. . 1i4 
James Marshall & Co Pittsburgh, Pa. -. 1l4 - 
’ > < * < 
R. D Wood & Co., Philadelphia, Pa.. .. . 114] I ARS ryp™” = 
S. Decatur Smith, Philadelphia, Pa + | 
Winton elnaey and Machine Co........ ‘| T A R B NER 
Shickle, Harrison & Co., St. Louis, Mo e 
PIPE CUTTING MACHINES. | 
A.C, Wood, Syracuse, N. Y. 
RETORTS AND FIRE BRICK, | 
J. H. Gautier & ¢ seers Hao encigg 112 
B. Kreischer & Sons, New York City..... 112 | 
adam Weber, Hew ‘i ity. ‘ 112 | 
La wis Saco Sch eds tae s, Mo 112 | 
Brooklyn Retort and Fire Brick Works.... 1i2 | 
Evens & Howard, St. Louis, Mo 2 
Borgner & O’Brien, Phila., Pa................. 112} 


|; DIRNTERICHUS REGENERATOR FURNACE, 


Chas. F. Dieterich, Baltimore, Md... ... 9 


GAS METERS. 
Harris, Griffin & Co., Philadelphia, Pa.. 118 | 
American Meter Co,, New York and Philadelphia, Pa 
W. W. Goodwin & Co., Philadelphia, Pa. 
Harris, Helme & MclIihenny, Philndel phia , Pa 
GAS STOVES, 
W. W. ¢ iwin & Co., Phila., Pa 120 | 
VALVES. 
Ludlow Valve Manufacturing Co,, Troy, N. Y 
EXHAUSTERS, i 
P. H,. & F. M. Roots, Connersville, Ind.. . 116 | 
Smith & Sayre Manufacturing Co., New York City.. lf 
GAS COALS. 
Penn Gas Coal Co., Philadelphia, Pa.. ; 11 
Perkins & Co., New York City.. 
Cannelton Coal Co., + ad 
New York & Cleveland Gas Coal Co., Pittsburgh, |! 
Newburgh Orre] Ceal Co., Baltimore, Md 
Despard Coal ¢ Saltimore, Md, 
I'yrconnell Coal Vo., Baltimore, Md 
Fort Pitt Gas Coals ‘ 
Chesapeake & Ohio R. R. Coal Agency 
West Fairmont and Marion Coal Co,, N. Y. ¢ 
GAS ENGINES, 
Sch her, Schumm & Co., Philadelphia, Pa. 
STREET LAPS, 
G. Miner, Morrisania, N, Y. City. 


BURNERS. 


C. Gefrorer, Philadeipnia, Pa....... ‘ eds 4 
TAR BURNER, AND BLOWER FOR BURN-| 
ING BREESE. 

H. E. Parson, New York City.... deve ; 1 | 
PROCESSES. 

Gwynne Herris, New York City. eS > l | 
Lowe, Philadelphia, Pa es ‘ 117 
GAS FIXTURES, 

Mitchell, Vance & Co., New York City. 1 


CEMENT. 





S. L. Merchant & Co., New York City 
BROOKS, 

Cathels, Gas Consumer’s Manual ee 119 | 
How to Burn Gas 7 

Scientific Books... ——— + | 
Fodell’s Book-Keepirg. . ose ecee.s 119 | 
OS. sax . ‘ ee ‘ 16 | 
Sanitary Engines r . ° 119 

Journal des Usines a Gaz.. 2 . 112 

Gas Trade Circuiar and Review............+.. i | 





BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION Ol] 


Particular to the alteration d works, 
Est 
THOS. KR. BROWN, 
Late Chief-Eng. Phila. 
Address a 
N. W. Cor. 12th and Noble Streets, 


PHILADELPHIA, 


attention given 
mates and Drawings farnished., 

KR. PITT OWEN. 
Gas Works, 


| communications to 


| 482-ly 


SIMPLEST, CHEAPEST, BEST. 


Will be sent to any Gas Works on Trial. 
Satisfaction Guaranteed, 


PARSONS BLOWER, 
FOR BURNING BREESE, SLACK & FINE COAL. 


SE AT THE BROOKLYN Gas LiGuT Co, 
See ( Armington’s remarks at meeting of the New Eng 
and Ass of Gas Engineers, as reported in this 


H. E. PARSON, 


WATERTOWN, N. Y., and 42 PINE ST., N. Y. CITY. 


"PHilc 


Cas Analyst's 


MANUAL. 
BY F. W. HARTLEY, A.I.C.E., M.S.E. 


® T NW apan 


a WS. aN. WE WAN 


Publishers. 
Price, $2.50. 


CONTENTS. 


SECTION I. 





I purposes of photometry Standard light. Standard 
t Gas Works Clauses Act Amendment Act, 1871 
Regulations in respect of testing apparatus, mode of testing 
f, ur I power, and for sulphuretted hydrogen, 
Deser f svandard apparatus. The photometer room, 
Preparatior f candles, resting operations, Readings, 

r rgas consumpt. Corrections for candles’ con- 
s | Correct 8 for il tric pressure and tempera- 
1 Ordinary photometers. The inferential or jet pho- 
le Ss ro sett jet photometer at work. To rate the 
jet photor . 
SECTION II, 

Duration and mode of testing in London, sulphuretted 
hydrogen, ammonia, sulphur compounds. Preparation of 
S tions Fitting ro set the apparatus at work. 
Analys 

SECTION III. 
\n Sulphuretted hydrogen. Carbonic acid. The 
| Cooper’s Tube, or Endiometer. To calculate weight of sul- 
phur Harcourt’s color test. A rapid and accurate method 
é estimating sulphur in coal gas. Specific gravity. To 
find 8 gravity of dry gas. To correct the bulk and 
| din ithe weight of gas, 
APPENDIX, 

R s tables to facilitate the calculations necessary 
in the determination of the illuminating value and degree 
of purit f ilgas. Photometry. Ammonia und sulphur. 
Proving of testing meters in London. The gas referees 

ubic-foot measure. Times and mode of testing for pres- 
sure in London. Proposed standards of light. 


A. M. Callender & Co., 


42 PINE STREET, N. Y. 
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MORRIS, TASKER & CO., LimiTeED. 


WANUFACTURERS AND BUILDERS OF 


GAS Wo RKHKS. 


PLANS, SPECIFICATIONS, AND ESTIMATES FOR WORK ERECTED OR ON CARS IN PHILADELPHIA. 








WROUGHT IRON ROOF FRAMES.—For Slate or Corrugated Iron, with « I rutt I Doors and Frames, Wrought Iron Pivot 
Window Blinds, and all kinds of Castings and Smiths’ Work for Build 

BENCH CASTINGS,—Retorts, and all castings and Wrought Iron Work for setti1 far Gates, Wrought Iron Stand Pipes, 
Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ 1 ’ 

EXHAUSTERS.—Exhausters and Compensators, By-Passes, to pass from 4 to f per hour, with Engines, Governors, Pressure 
and Vacunm Gauge 

SCRUBBERS.—Cataract, Single and Multitubular, Spray and Tower Scrubbers ‘ 

CONDENS2&RS.—Single and Maltitubular Air and Water Condensers 

PURIFIERS.—Por pnrifying from 1,000 to 2,000,000 cubic feet capacity vith eit , or Oxide of Iron, and with either Ash Riveted 
Wrought or Cast Iron Lime Sieves. 

CARRIAGES.—Movable Lifting Carriages for Purifiers, arrranged either for | 

METERS.—Square and Round Meters of any capacity. 

GAS HOLDERS.—Single Lift and Telescopic Gas Holders, with Cast or Wronght Iron n Frames, Housed or Open, Flat Top or Trussed 

GAS GOVERNORS.—Station Governors, with Regulating and Indica‘ ( is for Inlet O ipes. 

STOP VALVES.--Double Faced Stop Valves for Gas or Water, from three to twenty-fou i eter. Flange and Bell Pipes, Fitting and Drips of 
all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building and Gas H 3, Lamp Posts and Lanterns. 

PATENT SELF-SEALING RETORT LID. PATENT SEALING AND UNSEALING DIP PIPES. 


MORRIS, TASKER & CO., Limited, 
WORKS: FIFTH and TASKER STS., Phila. OFFICE: 230 8, 3d, St. Phila, 








B. RITTER, President W. J. MILLER, S Pr. MUNZINGER, ne. 


MONONGAHELA GAS WORKS MANUFACTURING 00, 


(I_LIMTDED).) 


—- WORE S,—— OFFI CE, 


39 & 54 Water St., Pittsburgh, Pa. 1211 Market St., Phila., Pa. 


WANUFACTURERS AND BUILDERS OF 


Cas Machinery of all Descriptions. 


S tabn 


PLANS AND ESTIMATES FURNISHED ON APPLICATION. Address Correspondence 1211 MARKET STREET, PHILA., PA. 


THE GLOBE STRERT LAMP. The Gas Trade Circular and Review. 


ISSUED EVERY ALTERNATE FRIDAY. 





~~ JS ' ; : 
ay b S Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng. 
~ ~ 
@ ; ‘ > 
y % os ES Each number contai t é CCTLO th the ma vufacture and sup rly of Gas ; sume- 
G + 4) ¥ 0 ig pie teas ao a “ a SET APRS aida aa 
at = yrary of latest intelligence on the / tof I Lighting ; articles upon Water Supply ; also 
rN > on the Construction and Maintena (7a 1 fey, and Seu age Works, 
= 
Pee 


Price, 10s., Postpaid. 


IN. WY. 


SOLE MANUFACTURER OF 
Miner’s Pat. Street Lamps, 
with Fixtures for Hang- 


NEIIN E 


* > 9 . 
“ The Gas and Water Companies’ Directory. 
“~ 
> Edited and Published Annually by CHARLES W. HASTINGS. 
=~ 
ha rh This Work gives a aaa te list of all G nd Water Companies throughout England, Scotland, lreland 
ww _ and Wales: date of formati« yimount of capit nd names of all officers, ete. ; including carLonization 


returns, prices paid for gas, dividends, etc 


and Brachet Lamps. 





Morrisania, 


Lamp Posts. 


° 
bn . rice, in Cloth Covers in Paper Covers, 38. 6d. Postage Extra. 
- S Price, ( rtra 
SS \ddress, $8 BUCKINGHAM STREET, 
mp Orders Received at this Office. LONDON, W.C., ENCLAND. 




















112 American Gas Light Fournal, Sept. 2, 1879 











J. H. CAUTIER & CO.. LACLEDE | MANHATTAN | 
CORNER OF FIRE BRICKS AND | FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, GAS RETORT WORKS) RETOR T WORKS. ¢ 
enero... | eS ADAM WEBER, | 
MANUFACTURERS OF fe =n Recs Mot Bias gost ep gta PROPRIETOR. 


| and Cupola ‘Tiles, Et Office and Works, 15th Street, Avenue (¢ 
Clay Gas Retorts, | x ; re Bri te z — d T F ‘les ae aaah —_ 
iaaaiiaiaa | FIRE BRICK AW. 
Gas House Tiles, | Ra, wt Clay. Fine Ground Cla yend Fire Bricks. Sewer Of all shapes and sizes. 


| FIRE MORTAR, CLAY AND SAND, 


Fire Bricks, Etc. Etc. jp lt Pine Street, St, Lwin, Mo. | tery tin ma er . 


Ground Clay, Fire Brick and | ESTABLISHED EN (S45. | Portland Cement, 
ir , | | u ement, B 
Fire Sand in Barrels, | B. KREISCHER & SONS, Roman C . 
J. H. GAUTIER, | Keene’s Cement, 
393-ly ©, E,. GREGORY 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. Sella rs Gas Cement. 


Brooklyn Clay Retort Gas Retorts ee 
AND 5 


IMPORTERS. 


FIRE-BRICK WORKS. S. L. MERCHANT & CO., 





Manufacturers vf Clay Retorts, Fire ks, Gas Ho us Tl L E'S, Kl R K b RICK. j 53 nroadway, New York, 

= chee pee > ~ hg la Bri ~. te. Deal a ee ee of oo. _Just below Setnity Church. 344-ly 
4, — : ank &* OU reek, ‘mit 10 cents postage for “ Practical Treatise on 

Jeriey. “Manufactory Van Dyke, Elizabeth, Ite sn a AND EVERYTHING IN THE FIRE CLAY LINE. | csment thee 
Street 

Bor ner & 0 Brien ien, ‘Attention, 4.rchitects, Contractors, and Buyers! 

5 | USE THE 
MANUFACTURERS ¢ 


¢ livens & Howard 


BRAND OF STANDARD 0 


CLAY GAS RETORTS E 
AND RETORT SETTINGS, Ay 

FIRE BRICKS, TILES, ETC. | | 
23d St., Below Vine, |x 


PHILADELPIRIIA. 


riRE BRICK, 
2 SALT GLAZED FIRE-CLAY SEWER PIPE 


20 years practical experience. Gas house work a specialty, Best Quality and Lowest Prices, 


So a> = Office, 916 MARKET STREET, ST. LOUIS, MO. 
C. CEFRORER. : 7 


THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS. 





Manufacturer of 


GAS BURNERS, 
wil 19 pe ete Semel JOURNAL (les USINES a GAZ. 





FITTERS’ PROVING APPARATUS, ETC., | ORGANE DE LA 
__No. 248 North Eighth Street, Philadelphia. | Societe Technique de L’ Industrie du Gaz en France. 
GEO. W. DRESSER, | ISSUED ON THE 5rn OF EACH MONTH. 


CIVIL ENGINEER. MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. 


| THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 
RELATING TO GAS MANOFACTURE IN FRANCE. 





TRINITY BUILDING 





ROOM 89. 111 BRUADWAY. | Subscriptions Received at this Offices Price, Post-paid, $3.50 Per Annum, 
NEWCASTLE AND PROVINCIAL GAS COALS. 
THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


WEECWCASTDTILE COAL, (NEW PELTON), 
ALSO FOR THE BEST QUALITIES OF 


PROVINCLALI GAS COAL, 


DELIVERED AT ANY PORT IN THE UNITED STATES. 
We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 
t SHAVEN PERKINS & CQ. 41 SOUTH STREET, NEW YORK, 
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NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


rhis Company is prepared to furnish 
“d 


any amount of thetr 
istly celebrated, and acknowledged superior GAS COAL, to 
iy point reached by railroad or navigation. on most favor 


jie terms, 
General Oflice—89 Wood Street, 

PITTSBURGH, 

20 Water Street, 
CLEVELAND, OHIO. 

WILLIAM A. McINTOSH, President. 

A, CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer. 

TIOMAS AXWORTHY, Agent 

Cleveland, Ohio, 


PA 
Branch Oflice—1 


at 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company's Oflice, No, 52 8S, Gay Street, Baltimore, 

C, OLIVER O'DONNELL, Pres't, CHAS. MACKALL, 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 
ing, 111 Broadway, 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illaminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N. Y ,; the Baltimore Gas Light Com- | 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. L. 

Best dry coals shipped from Locust Point, wharves, and 
prompt att2rction given to orders for chartering of vessels, 

224-ly nb 


Md, 


Sec'y,. 


THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 
To Gas Light Companies throughout the country, 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West Virginia, 


Wharves Locust Point, ' ‘ 
Compasy's Office, 15 German St., f Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 


*." Reference to them ig requested, W04-, 


TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore. 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 








GAS 


A hy 


NN GAS COAL COMPANY 


COALS, 


Hi Eo 


PE 


FEI PHEIR 
AND tEPARED FOR 
— S..- E=———" - j — , . “mY 
Their Property is located Coal Basin, near irwin’s and Penn Station 
m the Pennsylvania Railroad, and on the \ ( River, 
OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side), 
Greenwich Wharves, Pelaware River. 
366-1ly Pier No. 1 (Lower Side), South Ambov, Ni ee 





CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, ed to be the 74 r produced 
in this country, yielding 10,000 cubi et of 64.54 s per ton of 2,240 pounds. 
J. TATNALL LEA, Tre rer, P. O. Box 1747 Philadelphia. 


MAYER, CARROLL & CO.,, Baltimore. 
BENEDICT & DOWNS, New Haven. 


LOusolidated Coal Company, 


we est Virginia, 
Til 


VERT SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, , 231 BROADWAY, New York 


PHREION S & CO... 
Al SOU LH STREET N. WY. 
AMERICAN, 
PROVINCIAL. 
and ENGLISH 


AND CANNEL. 


{PERKINS & CO., N 
(DANIEL W. JOB & CO.,! 


The West Fairmont aid Marion 


Mines at Fairmont, 


SALES vy \ 


AGENTS : 


at 





on the st ir office 





RTER 


GAS COALS 


JAMES D. PERKINS SEAVERNS, Jr. 





CHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 





SHIPPING PorntT—Baltimore, Md, 





This coal ylelds 10,000 cubic feetof Gas with an illuminat- | 


Forty bushels of very supcrio 
O4-ly 


ing power of over 16 candles, 
Coke, with little Ash and scarcely any clinker 


FORT PITT CAS COAL 


This Company is prepared to supply any amount of their 
Celebrated Gas Coal 
all points reached by raf! or lake throughout the West 
THE FORT PITT COAL COMPANY, 
OFFICE 
PITT 


Jdé 


LIBERTY STRE 
BURGH’ _Pé, 


T, 


Vie-ly 





FOR THE SALE OF THE SUPERIOR 
KANAWHA GAS COALS 
— wr A COOL . ff On te f - 1, 4-4 = — ae eae | nw’ §, 
| ALSO, 


CANNEL, 
SPLINT. 
ant) STEAM COALS. 





From the Kanawna and New River he , wil { the Chesapeake and Ohio Railway. 
. B. ORCUTT, Secretary. (OFFICE Ne. 7 WALI ST 
( NEW YORK 


{J. J. GORDON, Sales Agent.’ 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 
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CAST. IRON PIPES 
FOR WATER AND GAS. 
DAVID Ss. BROWN, President. JAMES P. MICHELLON, Secretary, 


BENJAMIN CHEW, Treasurer, 


geBSRER IRIN 


GLOUCESTER CITY, N, y, 


WILLIAM SEXTON, Superintendent, 


Wo 





Castlron bas Wale Pe. Slop Valves, Fin airauls Casloles WC. 


Office No. 6 North Seventh Street, Philadelphia. 





ESTABLISHED 1856. 


WARREN FOUNDRY an MACHINE CoO,, || 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY, 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 


Branches, Bends, Retorts, Etc., Etc. 


436-1 





SCIENTIFIC BOOKS. 


ARDS. C. E. 18 mo, Sewed. 20 Ceat 
We are prepared to furnish to GAS MANAGERS | GAS CONSUMERS MANUAL, by E, 8, CarHeLs, C.E 
10 Cents 


and others interested in the topics treated of, the fol 


lowing Books, at prices named : = ric AL TREATISE ON HEAT, by THoma 
Second edition. $5 
GAS MANUFACTURE, by Writiaw Ricwarps, 4to, 
with numerous Engravings and Plates, in Cioth bind-|) AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ing. $12. ERAL OILS 1 MLIZED BY CARBURETTING ATR, by 
OwEN C. D. Ross, Memt Institut ( engineers. 
INSTRUCTIONS FOR THE, MANAGE UENT S vo. Cle ith $1.50, 
OF GAS WORKS, by W. CC. Hotmes. 8&8 yo- Cloth ‘ 
$1.50 The above will be forwarded by Express. upon 


ANALYSIS, TECHNICAL VALUATION, 
RIFICATION and USE OF COAL GAS, bY any oth 
Rev, W. R. BowpitcH, M. A., with Engravings. 8 yo All remittance 





r Works t rat ms ay be ‘de sired, upon r 


S$ must be made by Check, Dra ,or P 


Cloth. $4.50, Money Order. 
NEW 4 gor HAND BOOK, hy THOMAS INEWBI A. M, CALLENDER & CO., 
Gay, ©. E, $8.75 NX 


“| Room 18, No, 4%, Pine Street 


GAS CONSUMERS HAND a? by Wa. RICH- 





Rr. E>. WOOD & CO)., 
PHILADELPHIA. 
MANUFACTURERS OF 

“in 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. 


400 Chestnut Street. 





Anti-Freezing Hydrants, 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OP 


GAS, WATER, AND OIL PIPES 


a So OT a -— 
WZ J 


Works, ISth, 19th, 20th and Railroad Street. 
Otfice, No. 23 Nineteenth Strect. 


Pittsburgh, Pa. 
N.B.—Pipes from 8-incn and upwards cast in 12 ft, 1 
t@” Sond for Circular and Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 

Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
Office 112 Leonard Street, N. Y. 





ngths. 


S$. DECATUR SMITH, 





CAST IRON GAS s WATER PIPE, 


Foundry, Cor, of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 2, 3, 4,6 and 8 Inch 
Cast Tron Gas and Water Pipes on 
hand, for immedinte delivery. 

t?- FITTINGS FOR AND WATER MAINS. 


GAS #1 


|CAST IRON PIPE, 
For Water & Gas. 


COATED and TESTED 300 POUNDS TO SQUARE INCH. 
\LL SIZES UN HAND, 





ler 


a 


And Delivered at any Place Required. 


prc | PPS win tate enpecil_paine in secaring stor wate : SHICKLE, HARRISON & CO., 


MANUFACTURERS, 
St. Mio. 





Louis, 
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MURRAY & BAKER, 
Practical Builders. 


And Contractors forthe Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS, 
t? WORKS AT THE RAILWAY DKpPorTs 


FORT WAYNE, INDIANA. 


We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought Iron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works., | 

As Mr. Murray 1s a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait ' 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We would respectfully inviie Western mento call and see 
our patterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 


BARTLETT, ROBBINS & CO, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 


MANUPACTURERS OF ALL DESCRIPTIONS |, 


OF GAS APPARATUS, 


WORKS: 





1842. DEILY & FOWLER 1879 HERRING & FLOYD, 
LAUREL TRON WO ” AS, Oregon Iron Foundry 


SS, 39 ST} 
ADDRE LAURE] paSES 38, 740, 742 and 744 Greenwich St,, N. Y 


PHILADELPHIA. a eaten cueiceiadal iad 
ee ALL KINDS OF CASTINGS 

CAS HOLD RS, mites 

Oo - APPARATUS FOR GAS-WORKS. 
SINGLE AND TELESCOP) WIT) CAST | 
IR WROUGHT var? r} | BENCH C AST INGS 
| t » tO SiX Retorts each, 

We are prepared to furnish 1 HERS VULTITUBLAR AND 


.iR CONDENSERS : CONDEN- 
SERS ; SCRUBBERS, 


KE DX AU STE RS 


Frames, Bench Castings, Conde 
Drips, Bends, Tees, and all oth: nW 
Gas Works. We have t 





Personal supervision given to the ere¢ " hoch 
Holders built at f wing place I > pple eae or 
f ‘BE NDS and Bb ANC HES 

Lancaster, Pa. ( ~ f sizes and descriptt 
Williamsport, Pa, Frank | 
Bristol, Pa, (2 Indiana i . ; MoweTn 
C rani Sa AcKSONN | FLOYD'S PATENT 
Kittanning, Pa. Joliet, I { AMALLEABLE RETORT LID. 
Hazelton, Pa.] i Lawrence, K BUTLER'S 

t. Pa, Jeffers } ) i ' - HN 4% .E By : " adi 5 
ie: a og rence COKE SCREENING SHOVELS. 
Pittewu, Pa Kalamaz M mm " MmoArh 
Bethlehem (S), Pa Buffalo, N. Y. (2 SABBATON’S PATENT 
Sharon, Pa. iens g, N. ¥ . 7 Py r . 
enc Wav FURNACE DOOR AND FRAME, 
Carlisle, Pa, Litt ills, N. ¥ . = ale tiated ; eae 
Beaver Falls, Pa. Penn Ya i SELLER’S < EM EN I 

nnapolis, Md. Watkins, N if topping leaks in Retorts 

Parkersburg, W. Va. Coney Isla YY - ee ae ie 3 
Lynchburg, Va Batavia, N. ¥ ' GAS GOVE RNORS, 
Stanton, Va, Glouceste! ‘ a seiermbeatiian ‘ oa saainerd wat , ¥ 
Youngstown, O ls . a ses) at l ed =, well regulated Gas Works 
Zanesville “Se > 2h ig! Se N. B.—STOP “VAILVES from three to thirty inches— 
at it e rT le . 7 

‘ld, E) A it very low pri 
Marion tat Flemin SILAS C, HERRING, JAMES R. FLOYD. 
Belleaire, 0, Dov 
Athens. 0, Pittstle M | GEO STACEY HENRY RANSHAW. WM, STACEY. 
Barnesville, O Mericde | 
Newark, O. M GEO. STACEY & CO. 


' MANUFACTURERS OF SINGLE AND TELESCOPIO 


NATIONAL COAL GAS COMPANY. GAS-HOLDERS, 
320 Broadway, N. Y., Rooms 50, 51 & 52, AND ALL KINDS OF 


Elevator on Pearl Street. Cast and Wrought Lron Work 











Cors. Pratt, Scott,,McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


1 _ | 
Plans, Specifications, and Estimates furnished. Corre- | 


spondence solicited, 467-1y 
JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St,, 
where a member of the Firm can be seen 
between 12 m,. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames. 


For Retort and other houses. Retorts and all castings re- 


quired for setting them in the latest and most improved | 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS | 
for relieving the Retorts from pressure. PURIFIERS, varying | 


from 2,000 to 2,000,000 cubic feet dally purifying capacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 
With cast iron guide and suspension frame GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1 to 


48 INCHES DIAMETER, for WATER orGAS, Street Main con- | 


nections, such a8 BRANCHES, BENDS, DkIPs, SLEEVES, etc. 


STOP VALVES, from 3 to 30 inches, for both Water and 
Gas, 


Wrought Iron Work. 


' 
All the Smitn and Sheet Iron work required in and about 


Gas Works. 226-tf 
JESSE W. STARR. JESSE W, STARR,JJR, 














H. P. ALLEN, President. | Used in the Erection of Gas and Coal Oil Works, 
The process known as ¢ }WYNNI HARRIS indry on MILL STREET ; Nos. 33, 35, 37 and 39 
most essential improvements. more appropriately ca Office and Wrought Iron Workson RAMSAY STRERKT Cin- 
ALLEN-HARRIS, or AMERI¢ AN HYDRO ARBON 38 | cinnati, Ohio. 
for making *‘ Water Gas,” bythe a positior fs REFERENCE. 
1eated steam, in fire-clay retort set similar t t 
Coal Gas Works, is av established su ss. More tha ) neinnati Gas-Light Co. Baton Rouge, La., Gas Co. 
Hundred Million cubic feet of gas ive mad ier | Indianopolis Gas Co, } Saginaw, Mich... Gas Co, 
this process, and for 7 na ind ~ is a ght Co, Oshkosh, Wis., Gas Co, 
economy both to the manufacturer and 1 3 supe. | vingtor .y., Gas Co, | Peoria, [ll., Gas Co, 
rior to any gas mac the i, or any ot i. pring ., Gas Co, Quincy, Ill., Gas Co. 
| Our process is f trent but steam , Gas Co. Champaign, lils., Gas Co, 
| and the oil are admitted into the retorts z ks. and adison, +s Gas Co. | Carlinville, Ill, Gas Co, 
| run for days without change \ the juired, y mas CO. Bowling Green, Kv., Gas (% 
besides the steam, are 17 lbs. o2 thr i about | Topeka, Kansas, Gas Co, Hamilton, Ohio, Gas («, 
gallons of Petroleum or Naphtha feet of bril- | Burlingt Iowa, Gas Co, Vicksburg, Miss.. Gas Vo 
llant gas. F ashville, Tenn., Gas Co. Denver City, Gal, Gas Ce, 
Rights for sale. Inquire of the Pre ‘ R. T, Coverdale, Eng’r Ciacinnatl, aod othera 





CONTINENTAL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y. 
ENGINEER AND MANUFACTURER Of 
GAS-HOLDEcits, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 

; . . and Proposals givep for the necessary Plans for Lighting 
ASHOL DERS OF ANY MA¢ ‘NI ru Cities, Towns, Mansions, and Mamufactories. 


MACKENZIE & SAYRE MANF’G CO., 


| 
| 141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS tor making Illuminating 











Gas from Ordinary Gas Coals, enriched with Cannel or Oil. Also, Mackenzies Process fox 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ete. Also, 


P. W. Mackenzie’s 


434—1} 


New Engine and Boilex. 
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PP. HH. & FE". MA. Roots’ 


Rom, 
= fit 

















IMPROVED GAS EXHAUSTER 


With Engine on same Bed Plate, or without. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P, He & F, M, ROOTS,; Patentees and Manufacturers, {GQONNERSVILLE, IND, 


S. S. TOWNSEND, General Agent, ) 6 Cortland St., 
COOKE & BEGGS, Selling Agents, ; NEW YORK. 


SEND FOR ILLUSTRATED CATALOGUE AND PRICE LIST. 





BUILDERS OF 








E'S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, 





MACKENZI 





BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 


ISBELL’S PAT. 


SERVICE GOVERNOR, 


AUTOMATIC STREET PRESSURE 


GAS AND WATER VALVES, HYDRAULIC 


SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 


HIGH 


BOXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


PURIFYING 


CASTINGS, Etc 
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ISBELL’S PATENT SELF-SEALING 


DISTRIBUTOR. 





or Alteration of Gas 


Extension, 


Improvement 


for the 


and Estimates 
New Works. 


ns 


Pla 


Machinery and Apparatus for Gas Works. 


retary 


s 


ISBELL 


CHARLES W 


President 


PORTER, 


CG, 


y 


this Office direct. 





MITCHELL, VANCE 
Manufacturers of 


| OFL- AN DIECLIEC?s ! 


And Every Description of 
GAS FIXTURES, 


Also Manufacturers of 


& CO, 


Fine Gilt Bronze and Marble Clocks, warranted best Tin 
keepers Mantle Ornaments, &c, 


Salesroom, S36 DROADWAY. 


NEW YORK 
Special designs furnisned for Gas Fixtures for Churche 
Public Halls, Lodges, &c, 


C+ A. 


We would respectfully 
call attention to a pam- 
phlet which we have pub- 
lished for distribution 
among gas consumers, in 
the expectation of in- 
creasing the Gas Con- 
sumption, by answering 
the questions most often 
asked over the counter, 
as well as for introducing 
the use of gas for Cook- 
ing, Heating and Manu- 
facturing purposes. 

We would solicit an 
order, feeling sure that a 
promotion of knowledge 


among the public gene- 


rally of the ease and com- 
fort of Gas, in Its many 
uses, will increase the de- 
mand, and largely repay 
the small cost of distribu- 
tion. We will print with 
your imprint, and with 
such alterations as you 
may Wish, inany quantity 
at the following rates: 
200. . «S16 50 
1000. . . 30 00 
| a do 00 


Single copies 10 cents 
Copies furnished trom 
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a. & Woop’s 
CASTIRON PIPE CUTTER 


PATENTED MAY 23rd, 1876. 


PRICES REDUCED TO MEET THE TIMES. 
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We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 
REDUCED RATES: 
No. 1 cuts 38, £and 6 inch Pipe SITS 


No. 1 1-2 cuts 4,6and 8 in, Pipe, $85 
No. 2 cuts 8,10 and 12in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. £4 cuts 24and 80inch Pipe, $20 


No. 5 cuts 56 inch Pipe, SIIO 





For larger sizes Special Contracts 


will be made. 





bd i . - id © a q ~ . s = 
It will cut a Continuous Line of Pipe in a "Preneh or Building 
size. leaving t nds clean, smooth, and square, 


As well as loose Cast or Wrougkt Iron Pipe, Shafts or Columns of any 


Our Machineg for cutting 20 and 30-INCH PIPE have been furn shed the Manhattan and New York Gas Light Companies ; also for cutting 12, 20, and 30 


inch Pipe to the Boston Gas-Light Company. The sinuller sized Mact j have been in practical use in various parts of the country by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Addres > i P 
A.C WOOD Syracuse, New York. ~ BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 

o G 7 ° " 


HERRING & FLOYD, No. 744 Greenwich street, N. :. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass, 


“How to Burn Gas, THE LOWE GAS PROCESS LUDLOW 


S, A. STEVENS & CO, Valve Manf’g Co., 


Under this title a neat little book has been is- sages AGENTS. as OFFICE AND WORKS 
sued containing the paper of Mr. Jas. Somerville, ROOM 87, ASTOR HOUSE sdaerlintensiiine tpi litical aie ioe 
as read at the last meeting at Cincinnati, together; P. O. Box 1110, NEW YORK. PE ee er : — 


with a table, taken from Prof. Chandler’s lecture W es sbi p TROY, NEW YORK. 
, . ; : 3 .N STRE¥FT, ADELPHiaA 
showing the loss of light resulting from the use of snd oe a ere 


shades, etc., of different kinds of glass. | ADVANTAGES OF THE STRAP FILE BRA Se AND IRON SLIDE VALVES. 


The book is intended for sale to Gas Compa- | 
nies to distribute gratuitously among consumers. | 
If Gas Companies can induce their consumers to 
use better burners and shades, one-half of the | 
fault-finding will cease. 


: . 2and Single Gate winch to 36 inch—outside and 
Ist. It is simple, strong, and easily used (Double and Single a 


2nd. Preserves papers without punching holes inside screws, Indicator etc.) for Gas, Water and Steam— 
3rd. Will always lie flat open. HYDRAULIC MAIN DIP REGULATORS. 
4th. Allows any paper on file to be taken off, with ALSO 
out disturbing the others. 


The price is $10 per thousand. Orders may| We will furnish to our subscribers this important FIRE HYDRANTS. 
be sent to the office of this Journal. | article for preserving in a convenient form, the num- 
| bers of the Journal as it is issued at the very lov 


KINC’S TREATISE | price of $1.25. Sent either by Express or Mail, as 


directed. 
| 
j 
| 


By mail the postage will be 20 cents, which will be 
added to the price of the Binder. Send orders to 


ON 
: \ ' A. M. CALLENDER & CO., 
C  ¢) A { , {x A S 42 Pine Street, Room 18, New York. } 
—_ od Peas : vw maw) @) | ' 
THE AMERICAN 


Vol. I. Bound in Cloth. GA S-LIGHT JOURNA L.| t 


SEND FOR CIRCULARS. 





REFERENCES FURNISHED. 


PRICE, $10. | Three dollars. 
. M. CALLENDER & CO., 42 inestreet,N Y. | PER ANNUM, 


“HOW TO BURN GAS,” 
TEN DOLLARS PER THOUSAND. 


A, M. CALLENDER & CO., 42 PINE ST., N’ Y. 











INTERNATIONAL--1876--EXHIBITION. 


———_—_ea—~Eeoare—e_e_se_ eee 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 


12thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. 
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Attest—J. L. CAMPBELL, Signed—-A. T. GOSHORN, J. R, HAWLEY, 
Secretary, pro-tem. Director General President 


GROUP JUDGES. 


AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 
ington, D. C. JUL. SCHTIEDMAYER, Germany 
Pros. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y- Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. O. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 


JenenaAL HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 
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FARMER’S PATENT BYE-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND GENERAL GAS‘ ENGINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 
OOo 

WILLAax: FARMER may be consulted upon all matters relating to the Manufacture of Illaminating Gas. Will furnish Specifications, Drawings, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 

Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. - 

Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 

Sole Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 











PATENTEE OF THE FOLLOWING INVENTIONS. 

EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
HYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 
Naphthaline. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR 
for Scrubbers and Washers, Ete. MOVABLE DIP PIPE for Reducing aud Equalizing the Pressure on Retorts, TOWER SCRUBBERS (Jack- 
ycted) for Economizing Space and Building Material. DUPLEX CENTRE SEAL tor Keeping all the Boxes in a set continuously in action. 








REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 


Professor B. SILLIMAN, New Haven, Conn. D. Hostetrer, President Pittsburgh Gas-Light Co., Pittsburgh, Pm 
GEN, CHAS. RooME, President Manhattan Gas-Light Company, N. Y. | C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
4iEN. *. MICKENLOOPER, President Cincinnati Gas-Light Co., Cincitnnatti, Ohio, S. L. Hustem, President Laclede Gas-Light Company, St. Louis, Mo. 

&. W. Benson, President Brooklyn Gas-Lighi Company, Brooklyn, N. ¥ | i. VANDERPOOL, Kugincer, Newark Gas-Light Company, Newark, N, J. 
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r. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prast vi N. MILSTED, Treas WM. H. DOWN, Sec. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS 
STATION METERS. PRESSURE & VACUUM REGISTERS PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES EXPERIMENTAL METERS 
DRY CENTRE VALVES. CRESSON GAS REGULATORS AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS BAK AND JET PHOTOMETERS 
Manufactorics: } GAS STOV ES—AMERICAN, FRENCH, & ENGLISH. Asoncics: 
SUGG’S ILLUMINATING POWER ME 


Ww : UTTER, 37 Water Street, Cincinnati. | 
512 ° 22d St., N. ¥. ( SUGG'S “STANDARD © ARGAND BURNERS ALSO NN AND TT 20 South Canal Strect, Chicago. 

~ | Wet Meters, with Lizar’s *“‘Invariable Measuring’? Drum, S10 North Secovd Street, St. Louis. 
Arch & 22d Sts., Phila. SOLE AGENTS FOR THE ALLEN EXHAUSTER GOVERNOR. Loe & kek Gasder Ot, Sider Géednabenes 


HARRIS, HEEL™ME & MelIILHENNY, 
Successors to Harris & Brother. 


ESTABLISHED 1848. 
PRAGTIOAL GAS WATBER WANVULACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Che rry Street, Phik de Iphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indie ators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a pe riod of 38 years Nand from or personal Supe PUSTON of ald 
Work, we can guarantee all orders to be exec uted promptly, and in eve ry resp ct sa tisfactor aly 


WASHINGTON HARRIS. WILLIAM HELME. JOHN McILHENNY. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov: 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentes and we are the 
SOLE MANUFACTURERS Of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and allothers are infringements, 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 


NOW READY AND FOR SALE, 


THE PLUMBER | peaene eek 
AND ‘System of Bookkeeping 


FOR GAS COMPANIES, 


[ " \ 4 Le ) | Price $5, which snould be sent either in Check P. O. Order 
’ : | e ~~ <= 6 dhe J c" ) | 4 A) ) } . or Registered Letter. 


Biank Bocks, with printed headings and forms on this sys- 

tem, will be supplied to Gas Companies, by applyyng to W, P. 

' Fore. lailadelphia, or 
aoe HAS BEEN ENLARGED, ANN WILL NOW BE ee — 


Published on the First and Fifteenth ot each Month, — 


A M. CALLENDER & CO 
OFFICE GAS LiouT JoURNAL, 42 Pine St., N. Y 


’S 
Instead of Monthly. It will contain many new and valuable features, and thus be indispensable to ev ryone CATHEL 4 


professionally interested in its special field—Lighting, Heating, Ventilation, Water Supply, and Drainage. CAS CoO Ni Ss U Mi E R Ss 
MANUEL, 





Regular Contributors: 


a = Enables every Gas Consumer to ascertain at a glance, with- 
Epw. 8S. Partsrick, C.E Gro. E. Warne, « .E , ( » 32 . 7 
bs : aaa = . E. ARING, Jr., CLE Prof. Henry Morton, Ph.D it any previous knowledge of the Gas Meter, the quantity 
Ropert Briaaes, C.E. T. O'Conor Sioane, Ph.D. Dr. Joun H. Bruurnas, U.8 A and money value of the Gas consumed, Aliso the best method 
of obtaining from Gas the largest amount of its light. 
i It will be tothe adve age tag Com . 
Price, $2 a Year. Single Copies, 10 Cents. vill t uivantage of Gas Compunies to supply 


‘ir Consumers with one of these Guides, as a means of pre- 
venting comp.aints arising from their wantect knowledge in 


THE PLUMBER & SANITARY ENGINE ER, regard to the registration of their meters. For saie by 
ane7.< x . A. M. CALLENVER & CO, 
P. O. Box 3037.5 ; (40 WILLIAM STREET. New York. 42 Pine Street, New York, Room 18, 
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~ WILLIAM W. GOODWIN & CO. 


Nos. 1012, 1014, and 1016 Filbert Street, Phila., 


A mR DD 


No. 142 Chambers Street, New York. 


MANUFACTURERS OF 


GAS METERS AND FINE APPARATUS. 


























IMPROVED FAMILY GAS, COOKINGISTOVE, No, 8.—Tin Lined. 


The following can be cooked by Stove No. 8, which consumes about 40 feet 
of gas, costing from 8 to 12 cents: A roast weighing 10 or 12 pounds, a large 
family pie, a couple of ducks, two sorts of vege tables, fish and soup. Size, 36 
in. high and 18 in. wide. Hot plate, 22 in. dee p, with 3 burners for boiling. 
For roasting, broiling, baking, boiling, and toasting. Is capable of cooking 
a dinner for five to ten persons. With a movable copper reflector for 
radiating the heat into the room. 


TWENTY DIFFERENT SIZES. PRICES FROM 81 TO §150. 


W. W. GOODWIN & CO., Manufacturers, 


1012, 1014, 1016 Filbert Street, Phila., and 142 Chambers Street, N. Y. 








